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No matter where you go 


YOU'LL SEE MORE INGERSOLL-RAND 


Scenes like this are a familiar sight on rock jabs every- 
where — because more and more contractors insist on 
the CRAWL-IR — Gyro-Flo combination. Word gets 
around that Gyro-Flo powered CRAWL-IR drills are 
consistently setting the highest standards of perform- 
ance and economy. 


On the job shown above, five CRAWL-IR drills 
powered by three 900-cfm Gyro-Flo portables are 
removing rock for a new Interstate Highway in 
Massachusetts. Excellent breakage is obtained with a 
9’ x 7’ pattern for holes from 10’ to 25’ deep, and 
9’ x 8’ for holes from 25’ to 40’ deep. 


A CONSTANT STANDARD OF QUALITY 








The rugged, fully mechanized CRAWL-IR packs 
more power and gives more coverage at a single setup 
than any other machine in its class. And the smooth- 
running Gyro-Flo compressors stay on the job month 
after month with practically no attention or main- 
tenance —start fast in the coldest weather, deliver 
dependable power all year ’round. 

For further details on this cost- 
Saving combination, see your I-R 
distributor or engineer. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y 


IN EVERYTHING YOU NEED FOR DRILLING ROCK 
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| FOR 39 YEARS 
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Filters for internal 
combustion engines, 
compressors 

and blowers 


" — 1% 
<< PROTECTOMOTOR 
~ss 


LOWEST INITIAL 
RESISTANCE OF ANY DRY-TYPE 
INTAKE FILTER 


DOLLINGER STAYNEW FILTERS are designed for direct 
application to engines, compressors and blowers or to 
outdoor piping without the need for foundations, sup- 
porting frames, or weather louvers. Staynew’s Radial 
Fin Construction utilizes the very best filtering medium 
available. Offers the greatest active filtering area in any 
given space .. . low pressure drop with maximum effi- 
ciency .. . extended periods of service without mainte- 
nance. Threaded pipe connections or flanges make for 
ease and solidity of installation. For cleaning and in- 
spection, the weather housing does not need to be re- 
moved—a small cover is taken off, a bolt unscrewed, 
and the insert merely lifted out; this is a major advan- 
tage in the case of very large models. Available with 
capacities ranging from 60 to 10,000 C.F.M. Multiple 
units available for larger capacities. Write for Intake 
Filter Bulletin 100. Dollinger Corporation, 7 Centre 
Park, Rochester 3, New York. 


DOLLINGER 
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LIQUID FILTERS ¢ PIPELINE FILTERS ¢ INTAKE FILTERS e¢ HYDRAULIC FILTERS e ELEC- 
TROSTATIC FILTERS e MIST COLLECTORS e DRY PANEL FILTERS ¢ SPECIAL DESIGN 
FILTERS e VISCOUS PANEL FILTERS ¢ LOW PRESSURE FILTERS « HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS e NATURAL GAS FILTERS e SILENCER FILTERS 





PAIRED for 
Speed and Savings! 


For pipe lines in construction service, 
you'll like the way NAYLOR Spiral- 
weld pipe and Wedgelock couplings work 
together to save time, work and money. 

Because NAYLOR pipe is light in 
weight, it is easier to handle and install. 
Moreover, the distinctive lockseamed- 
spiralwelded structure provides the 
strength and safety your job requires. 

Likewise, Wedgelock couplings save 
time in making connections. The work is 
simplified since a hammer is the only tool 
required to connect or disconnect them. 

Whatever the service—air, water, or 
ventilating . . . doesn’t 1t make sense to 
look into this hard-working combination 


for your operations? 


Write for Bulletin No. 59 to get 
the details. 
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The NAYLOR Wedgelock coupling makes 
a positive connection, securely anchored 
in standard weight grooved ends. 


NAYLOR 
PIPE Gyauzj- 


1245 East 92nd Street, Chicago 19, Illinois 


Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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[he giant spider web being erected is a 
Ballistic Missile Early Warning System 
(BMEWS) radar tracking antenna. The 
pedestal stands 50 feet high, and the 
antenna itself is 84 feet in diameter. 
Though it weighs almost 375,000 pounds, 
the structure is precision-made and _ bal. 
anced. It can complete a full scan of the 
skies in a matter of seconds. Goodveat 
\ircra{t contracted for three of the units 
with Radio Corporation of America, 
prime BMEWS contractor. The system 
should grant about 15 minutes warning 
of attack. Goodyear assembled the big 
dishes in a hanger where nonrigid ait 
ships are built. 
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Electric Steel Castings—R. J. Nemmers 
In a quiet Midwestern river town, high quality steel 
castings are turned out. Compressed air is at work in 
a variety of ways for the 88-year-old firm that got its 
start in the heyday of railroad building. 


Periodic Preventive Maintenance, 
Partl. General Considerations— 
The Air System—S. M. Parkhill 
“Tools and compressors are only a means to an end. 
[he real goals of a planned preventive maintenance 
program are to increase efficiency and cut costs.” ‘This 
is the first of a 5-part series about the care of pneu- 


matic tools. 


*. 5 . 
Getting Gas’s Gasoline 
Raw natural gas flows into Superior Oil Company's 
Lowry Plant in southern Louisiana, and gas, gasoline 
and three other products emerge. The modern gas 
processing plant is described in detail. 


Nine Nickel and Cryogenics 
Ihe cold world of cryogenics has many facets. One is 
producing vessels to store liquid hydrogen. ‘Iwo types 
of tanks were tested in Operation Cryogenics. 


Camera Captures Cavitation 
By multiplying time by 100,000, the Ellis High Speed 
Camera lets hydraulic engineers study this phenome 


non. 


Fog in Your Living Room 
Carbon dioxide creates billowy clouds and _ fires 
powdered clay “slugs” for movie and TV special-effects 


men. 


Battling with a Bubble Gun—A. H. Laurie 


I his improved bubble device circulates water so that 
ice melts and reservoir stagnation is reduced. 
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Saving With Air Power 
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I-R ENGINE-COMPRESSORS 


FOR MULTIPLE SERVICE 

Three 1320-hp Ingersoll-Rand KVG 4-cycle V- 
angle gas-engine compressors, each with five 
compressor cylinders, handling propane refrig- 
eration and recompressor services at the Lowry 
Gasoline Plant of the Superior Oil Company. 


I-R ENGINES FOR GENERATING 

Three Ingersoll-Rand 408-hp PSVG gas engines 
driving 280-kw generators. These 4-cycle V-angle 
units are designed for economy and dependa- 
bility in continuous service such as this. 
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Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


COMPRESSORS + ENGINES > 


PUMPS + AIR & ELECTRIC TOOLS 


CONDENSERS + VACUUM EQUIPMENT + ROCK DRILLS 


I-R ENGINE-PUMPING UNITS 
Ingersoll-Rand 544-hp PSVG 4-cycle V-angle gas 
engines driving 8-stage horizontally-split HMTA 
pumps, also built by I-R, handling lean oil at the 
Lowry gasoline plant. 


I-R PUMPS FOR PROCESSING 


In foreground, 6-stage Ingersoll-Rand CNTA 
horizontally-split pumps on de-ethanizer feed 
service at the Lowry plant. In background, 3- 
Stage VP vertical pumps for product boosting. 


























COMPRESSORS | 
PUMPS FROM ONE SOURCE 


ENGINES 


...f0F SIMPLIFIED PROCUREMENT, 
OPERATION and MAINTENANCE 


The Superior Oil Company chose Ingersoll-Rand for all 
engines, compressors and pumps at its Lowry Gasoline Plant 
near Lake Arthur, La. 


Because the Lowry plant has centralized its major mechan- 
ical equipment responsibility with I-R, it can look forward to 
a number of significant economies. For example, operating pro- 
cedures on all engines and engine-compressors are similar, as 
all of them are 4-cycle V-angle units. Parts inventory may be 
kept to a minimum, because I-R design keeps parts inter- 
changeability at a maximum. Maintenance procedures are 
standardized. And a single engineering and design philosophy 
developed the equipment. 


Since I-R offers (1) the most complete line of centrifugal 
pumps and hydraulic turbines, (2) the world’s most compre- 
hensive compressor experience, building reciprocating, centri- 
fugal, rotary and ejector types, and (3) a century of service 
to the petroleum industries, you too have a good reason to 
choose Ingersoll-Rand. Your I-R representative can give valu- 
able help for your problem —call him today. 


I-R HYDRAULIC TURBINES 
-R PUMPS FOR LOADING DRIVING I-R PUMPS 
Part of a battery of Ingersoll-Rand vertical cen- A battery of vertically-split SJV stripper bottoms I-R COOLING WATER PUMPS 
trifugal pumps used to transfer liquids from the pumps. The pump in the foreground is driven And still more |-R pumps! These units handle 
Storage tanks in the background to barges and by an I-R rich-oil turbine, as is another unit on jacket water for all the I-R gas engines and 
to tanker trucks. de-ethanizer reboiler service. engine-compressors at the Lowry gasoline plant. 

















ELECTRIC STEEL 


\RGE steel foundries are most ftre- 
quently found in heavily industrial- 


The 


Chicago 


ized and populated areas. 


Eastern seaboard has many. 
lays claim to some of the largest of all. 
On the booming West Coast, many good- 
sized facilities are growing rapidly. All 
through Canada and South America, the 
business of making steel castings is de- 
The largest, 
roof, of all> electric 
is one set down in 


veloping some large plants. 
under one stee] 
foundries, however, 
the lush wheat fields of eastern Kansas, 
far from what are generally considered to 
be the heavily industrialized areas of the 
United States. 

In Atchison, halfway 
Kansas City and St. Joseph, Mo., and on 
the Kansas side of the muddy Missouri 
River, Rockwell Manufacturing Com- 
pany’s LFM Division has modern found- 
ing facilities with a capacity of 3000 tons 
of high-quality per month. 
They range from 200 to 30,000 pounds 


about between 


castings 
net weight [he major products are 
diese! locomotive and railway car frames, 
large high-pressure valves and structural 
components for heavy machinery such as 
rock crushers and presses and for earth- 
moving and oilfield drilling equipment. 
Lhe how and why of LFM’s location in 
fields is a fascinating 
Ihe firm has been there 
: Just last 
year, for example, an extensive rebuild- 


the Midwestern 
story in itself 


for 88 years and is growing. 


ing program was completed along with 
a 50-percent expansion of prior facilities. 
The 2-year program required the invest- 
ment of some $3,000,000. 


TAPPING Three furnaces are in- 
stalled at LFM—one of 24-ton-per-heat 
capacity at 9 tons per hour, one of 12 
tons per heat at 6 tons per hour, and 
one of 6 tons per heat at 3 tons per 
hour. The largest is shown here being 
tapped as a workman adds aluminum 
to deoxidize the steel. 





R. J. Nemmers 


History 


LFM was founded in 1872. 


importance in 


An event 
to have major the 
history of the concern took place even 
earlier—in 1859. It was then that the 
State of Kansas granted to the Atchison, 
Topeka & Santa Fe Railway Company a 
charter to construct and operate a rail- 
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CASTINGS 


road from Atchison to Topeka and “in 
the direction of Santa Fe, N. M.” The 
charter lay dormant until 1871 when 
work was begun on what Is now one ol 
the nation’s larger rai! nets. (Interest- 
ingly, Atchison is no longer on the main- 
line Santa Fe tracks. ‘The city, however, 
is served by the Chicago, Burlington & 
Quincy, the Missouri Pacific and the 





Chicago, Rock Island & Pacific railways.) 

The year after construction of the 
Santa Fe started, the city fathers of Atchi 
son offered John Seaton $10,000 to es 
tablish and operate an iron foundry 
there. Although its original products 
were such things as ornamental iron fenc- 
ing, hitching and iron cooking 
utensils, the growing Santa Fe called on 
the establishment for many railroad re. 
quirements. Seaton built for his 
operation a solid reputation not only 
with the Santa Fe, but with other rail- 
roads in the area. 

So rapidly did the railroad business 
grow that in 1905 Seaton joined two 
partners in the formation of Locomotive 
Finished Material Company. The two 
new associates, Harry Muchnic and Clive 
Hastings, brought a great deal of native 
engineering and business acumen with 
them along with growth capital. In 
1914, Muchnic designed a radically new 
piston ring for steam locomotives. His 
bimetal multiple-section ring with sepa 
rate internal locking spring, revolution 
ized the performance of steam locomo- 
tives and made LFM a dominant factor 


posts 


soon 


in the railway supply business, not only 
in the Missouri Valley, but throughout 
the United States. ‘The original John 
Seaton Foundry LEM 
merged that same year. 

In 1930, at the beginning of the de 


Company and 


pression, the company committed itself 
to the construction of a new 
foundry at Atchison. It 
major step in the shilt of emphasis from 
Although 
most other American industries were op 


steel 


gray iron to steel founding. 


erated at a loss, or at best were just 
breaking even during that period, LFM 
operated at a profit through the depres 
sion years. Perhaps one of the primary 
reasons for the success of the firm at that 
time was that it had always been in the 
vanguard of new developments. — In 


1924, for example, an electric-arc melting 


furnace was installed, both to improve 


the quality of iron castings and to ex 
periment with steel castings. 

Another important step in the ad 
vancement of LFM also took place at a 
time when economic conditions did not 
augur well. It was during the dark, 
backsliding days of 1938 that the com- 
pany began experiments in the casting 
in steel of diesel locomotive truck frames. 
The initial order placed that year was 
for four switch-engine truck frames of a 
cast-weld design. ‘Today a section of the 
big plant (it totals 450,000 square feet of 
founding and machining area under one 
roof), is set aside for the production of 
huge |-piece locomotive and car frames. 

The experience of LFM with heavy 
steel castings of intricate design stood the 
firm and the nation in good stead during 
World War II. ‘Then giant machine 
tools were turned out to designers’ speci- 
fications as part of the war mobilization 


program. Four of these—5-inch-bar Gid- 
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marked the 


dings and Lewis horizontal boring and 
milling machines—were installed in the 
LFM plant and are still in use today 
handling heavy machining operations on 
the steel castings now produced. When 
the nation had licked the problem of 
machine tool supply, LFM turned to the 
steam valves 


casting of high-pressure 


used on ships. 


Merger 

The valve work, on a contract basis for 
a major manufacturer, continued follow- 
ing the war and, although great strides 
were made in diversification to a wide 
variety of castings, the valve business re- 
mained a major line. On February 15, 
1956, the company merged with Rockwell 
Manufacturing Company thus bringing 
to fruition the association with that firm’s 
valve division. LFM now manufactures 
Rockwell-Hypresphere valves. 

At the time of the merger, the concern 
changed its name to LFM Manufacturing 


LFM'S ATCHISON, KAN., PLANT. 
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MISSOURI 


Company, Inc. Actually the change only 
made official a designation by which the 
firm had been known for many years. In 
addition, getting rid of the “Locomotive” 
part of the name was an indication of the 
considerable diversification and growth 
of the firm away from the railroad in- 
dustry. Today it still does considerable 
business with the railroads, but Is in no 
way dependent on that industry's for- 
tunes for its own well-being. 

\ portion of LFM, the old Berry Iron 


‘& Steel Foundry, St. Joseph, Mo., which 


had been purchased in 1937, is still oper- 
ated as a part of the merged company. 
Today, LFM normally employes more 
than 1000 men in its Atchison facility 
with an additional 165 in St. Joseph. 
[he firm’s reputation for quality prod- 
Mod 


ern equipment and methods play an im 


ucts and integrity Is outstanding. 


portant role in that reputation, but com- 
that the skill ol its 
workers also has a ereat deal to do with 


pany officials say 


(Text continued at bottom of page 9) 


RIVER IS IN FOREGROUND. 





LFM Founding Practices 





MOLDING To build up the sand molds into which the hot steel is poured, facing 
sand is first rammed around the pattern. Above, left, two Size 140 Bench Rammers 
are being used on a valve pattern. At the next station a flask will be set and rammed 
by a stationary Sand Slinger. Larger flasks are rammed with mobile Slingers as shown 
above. The pattern is for a diesel locomotive truck. Finally, flasks are fitted with a 
bottom board, rolled over and the patterns removed. At left is rollover machine 
handling smaller flasks. Air powered vibrators (visible at the top of the machine) aid 
in loosening the pattern from the sand as flask is lowered. 





POURING Steel from one of the three electric furnaces at LFM is tapped into a 
bottom-pouring ladle and crane-lifted to the pouring floor. Here, as shown below, an 
expert workman controls the flow of the hot metal into a large flask. 



































CLEAN-UP When the molten metal 
has set, the sand mold is shaken out of 
the casting. It is then shot-blasted 
(above) to remove scale before flash is 
removed with chipping hammers as 
shown at right above. Then the Arc- 
Air process is used for gouging, fin 
washing and washing after riser re- 
moval. Finally, the casting is again 
blasted. 


HEAT-TREAT LFM can handle full 
heat-treatment of all the castings pro- 
duced. Below is one of two batteries 
of car-bottomed ovens. At left end of 
room is control center and a water 
quenching tank. 


it. The training of apprentice labor has 
always been a carefully supervised pro- 
gram at LFM. As an example of the 
competence of the employees and their 
loyalty, the firm notes that in 1931 it 
originated and placed in production a 
l-piece cast-steel cylinder for steam loco- 
motives. A $10,000 fund was established 
and labeled “Reserve for Replacement 
of Steel Cylinders.” It was intended to 
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take care of any problems connected 
with the new product. The fund 
never touched. Furthermore, a sizable 
percentage of the men then employed 
are still working for LFM, or worked 


there until retirement. 


Was 


Pneumatics 


Compressed air has been a part of the 


LFM plant almost since its earliest davs 
as the John Seaton Foundry Company 
\ compressor was put in about the turn 
of the century and is a Rand Imperial 
[ype 10 with mechanical Corliss valves 


and poppet discharge. Lhe machine is 
still installed at the LFM plant but 1s no 
longer in use. A few years later, a 215-hp 
2-stage PRE-type machine was added. 


\bout the time experiments with cast 





COMPRESSORS LFM has a 4-compressor battery installed Corliss inlet and poppet discharge valves. It is no longer 


at the Atchison plant. 


The oldest and newest machines are’ used, At right is an I-R 350-hp XLE unit that delivers 2000 


shown above. At left is an Ingersoll-Rand Imperial Type 10 cfm at a nominal 100-psig discharge pressure. Approximately 


unit installed at the turn of the century. 


stee] locomotive lrames were started, 
another 2000-cim unit was added to the 
battery of compressors. 

During the recently completed expan 
sion program it was determined that 
additional compresso1 capacity was re- 
quired In the interest of obtaining a 
unit that did not require a massive 
foundation in the soft alluvial soil of the 
Missouri bottomland, LFM selected an 
L” shaped unit with well-balanced run 
ning characteristics. The 350-hp XLI 
2-stage unit occupies a comparatively 
small area as well. It has a length of but 
10 feet 3 inches and width of 7 feet 2 
inches including its crankshaft-mounied 
synchronous motor. ‘The compressor is 
equipped with a Size 98PL-12 (pipeline 
type) aftercooler. It has 5-step clear- 
ince control of capacity and delivers a 
nominal 2000 cim at 100 psig at full load. 


Pneumatic Tools 

Handheld pneumatic tools were put 
to use in the LFM plant almost as they 
were introduced. Today, grinders, 


hippers and sand rammers are indis- 
pensable to the foundry operation. So 
ire pneumatic hoists. The primary rea- 
sons, of course, are the oftquoted lowe 
maintenance costs and lightweight with 
easy handling characteristics in the case 
f the tools. Easy precise control and the 
ibility to handle overloads, even up to 
full stall, without damage, make the 
loists popular \ll the pneumatic- 
powered tools in the foundry, of course, 
ire relatively unaffected by the dust and 
grit associated with foundry operations. 
LEM is a hybrid organization in some 
respects. Its Hypresphere valve line in- 
dicates that it is a completely integrated 
manufactory From castings, through 
rough and finish machining, to final as- 
sembly, these valves are complete prod- 


It has mechanical 3400 cfm is available from other machines. 


ucts of the concern. Certain other items 
turned out by LFM represent more-or- 
less standard (even “off-the-shelf’’) prod- 
ucts, yet are sold as component parts to 
other manufacturing concerns including 
some within the Rockwell Manufactur- 
ing Company family. Finally, the com- 
pany acts as a typical job-shop foundry, 
producing one-of-a-kind castings to 
buyer specifications. Ihe latter also 
may be either rough or finish machined. 
All of this, of course, imparts a great deal 
of stability to the operation of the com- 
pany, yet provides considerable flexibility 
in the scheduling of production to meet 
castings buyers’ requirements. 


MANUFACTURING Not only does LFM produce castings to order for customers, 
it also operates as a complete manufacturing plant. Shown are two views of the 
operations dealing with Hypresphere and Hypreseal valves which are made by LFM. 
In the picture immediately above, an Ingersoll-Rand Size 534 Impactool is running 
high torque studs to secure the end bell to a Rockwell 309 30) 30-inch cast steel 
Hypresphere valve. In the top picture, a Rockwell Hypreseal valve body is being 
ground on a 76-inch Bullard vertical-chucking grinder. 
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PERIODIC PREVENTIVE MAINTENANCE 


|. General Considerations—The Air System 


NEUMATIC 
machined, are 
under the 

[hey can _ be 
stalled—without 
ing the They can be operated 
by relatively inexperienced men. Their 
hazardous and dirty 


TOOLS, though pre- 
designed to 
adverse 


cision 
operate most 
overloaded 
harm- 


conditions. 
frequently - 
motor. 


evel 


advantages in wet, 
atmospheres have often been stated. 
Yet, pneumatic tools and the an 
upon which they depend must be in- 
spected regularly and properly main- 
tained. Only then will their inherent 
advantages be fully realized. Only then 
will the tools operate throughout thei 
peak efhciency to 
com- 


system 


natural service life at 
vain the maximum value 
pressed air dollar.” 

It is false economy to run pneumatic 


from the 


tools to destruction. ‘The small business- 
man knows this from restricted budgets 
and experience. loo often, though, 
larger industries that utilize 


ol air-operated tools and must maintain 


thousands 


rapidly moving production schedules 
feel that keeping tools on the line is 
more important than pulling therm off 
for regular checking 
Nothing could be further from the 
It has been proved that this is not eco- 


and 


maintenance. 
truth. 


and 


nomical, for maintenance 
replacement of worn inexpensive parts 
to its 100-percent 
ereatly extend its 
over-all picture, 
tool replacement kept at a 
minimum and the savings potential of 


simple 


can bring a tool back 
original power and 
working life. In _ the 
costs are 


air power is realized. 

A leading manufacturer of pneumatic 
tools was questioned as to why most tools 
were returned for repair. ‘The answer 
was a list of six basic reasons for pre- 
mature failure. follow, 
though not in order of 
First is excess moisture from the air line. 
Wet air causes freez 
and motors. In 


tool ‘These 


occurrence. 


Drv air is essential. 
ing and ice in drills 
percussion-type tools. this is not quite as 


noticeable. But in all cases, wet air Is 
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S. M. Parkhill 


the culprit responsible for rapid corro- 
sive wear of parts and sticking of valves. 
Ihe second early mal- 
function is rust, scale and dirt particles 
I his 
foreign matter comes from old hose and 
Third, 
is that some 


reason for tool 


entrained in the incoming air. 


piping in the air system. and 
related to the second reason. 
not properly equipped with all 


Fourth on 


tools are 
strainers at their inlet ports. 
the list is a lack of periodic lubrication 
alarmingly, in many lack of 
whatsoever! Fifth 1s 
manual Phe sixth 
cause of premature failure is negligence 


and cases. 
anv lubrication 


abuse and misuse. 


worn. inexpensive parts 


in replacing 
Not replacing these all too frequently 
leads to progressive fatigue failure of the 
entire tool. 


These six deficiencies may result ini 


tially in decreased eficiency and sharp 
rise in operating costs. They 


of grinders, 


Way Te- 


sult, as in the case in imyury 


NO LUBE The cracks in this rifle 
bar were caused by friction heat result- 
ing from a lack of lubrication. Al- 
though this component is from a rock 
drill, the same damage can occur to 
pneumatic tools that are operated with- 
out lubrication. 


to the operator—a loss of man-hours and 


an increase in compensation payments. 
Finally, they mav lead to the destruction 
of the 


from tool-replacement budgets. 


tool itself, taking a needless bite 


Air System 


| hree CSSE ntial 


tools that are especially 


parts ol 
affected by 


eovernor valve and 


pneumatic 
rust 


are the throttle valve, 
motor. When these parts begin to tal, 
lower power output and rapid wear fol. 
low. Generally speaking, wear of these 
parts does not lead to over-all tool de 
rust on other com- 


struction. However. 


ponents, if not discovered soon enough 
and corrective ; 


does eventually mean the 


ction taken immediately, 
scrapping of 
the entire tool 
basic in the service life of pneumatu 
\ftercoolers do 


from the aul 


tools is the air svstem 


much to eliminate moisture 


and rust and scale trom pipes. I hese 


should be equipped with propel! drain 


automatic ones, 


age traps preterably 
for hand-operated traps too frequently 
are neglected. Air line filters, conden 


sate and in-line lubricators and 


traps 
oilers, when 
oreatly relieve the first two causes of too! 


and foreign 


properly installed also 


failure: excess moisture 
particles getting into the tools. Clean 
well-lubricated air is essen- 


efficient tool operat ion 


moisture-tree, 
tial for 
and long service life. 

Air line filters can be purchased in 
some can 
the filter 
combinations 
others 


smooth, 


endless varieties. 
removing 


seemingly 
be flushed without 
element. Some come in 
with lubricators and 
can be installed as single 
lecting the proper filters, the degree of 
filtration required must be considered. 


regulators; 
units. In se- 


Screens, sintered metal, stone, 
phenolic laminates and the like are all 
suitable in their proper place. The filter 
chosen should be of ample size to pre 


flow if the maxi- 


porous 


vent restriction of air 


ll 





— 
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AIR LINE’ FILTER This _ self- 
draining filter is part of Hannifin 
Company’s Crown line. It has a drain 
valve, linkage and float mounted on a 
removable plug that screws into the 
bottom of the cast aluminum bowl. 
The float and linkage open the drain 
when liquid level in the bowl reaches 
a predetermined height, then close the 
valve when the float drops to a low 
point during discharge of the liquid. 


mum ethciency of compressed air systems 
is to be realized. 

In general, it can be said that the fil- 
ter, or filter-lubricator combination, that 
is most applicable to the user’s specific 
Asa 
the user can turn to the tool man- 
ufacturer’s trained sales-engineers or to 


application should be purchased. 


euicde ; 


a reputable air accessory distributor or 
supplier. 

Water traps in the air line will elimi- 
nate some of the work load placed on 
hilters. They should not take the place 
of filters, however, for the latter are still 
necessary to remove the finer particles 
not trapped by these “water legs.””. Traps 
installed with attention to 
their placement; they should not be po- 
sitioned if they are to 

Units with automatic mois- 
ture drains are always advantageous, and 


should 


indiscriminately 


be etfective. 


are required when traps are installed in 
locations that make hand draining im- 
practical, or in plant installations where 
the ail and hundreds of 


svstem IS vast 


traps are required 


Strainers 

Closely allied with the advantages of 
air line filters is the use of strainers fur- 
nished with a number of quality pneu- 


These are located at the 
inlet ports to prevent particles of dirt 
and rust that may be picked up in the 
air line downstream from the filters or 
in hose from entering the tool and caus- 
Bearings and 
motor parts are notably susceptible to 


matic tools. 


ing severe abrasive wear. 
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such wear, especially in vane-type tools. 

Strainers should be cleaned regularly. 
When they become ciogged, the power 
output of the tool is sharply reduced, 
raising production costs. However, it 
cannot be siressed too strongly that after 
these strainers are cleaned, they must be 
returned to the tool. Not doing so will 
lead to aggravated tool wear. 


Lubrication 

Thousands of tools are ruined an- 
nually because they are run without lu- 
brication. It is estimated that 50 per- 
cent of all air-operated tool failures re- 
sult from faulty lubrication. 

Friction resulting from a lack of oil 
causes the surface layers of rubbing parts 
to heat far beyond their normal working 
temperatures. This expansion tends to 
pull the thin outer layer of steel away 
from the colder metal beneath. Since 
the expanding metal is confined, it is 
often compressed until its volume, when 
cooled, is less than the original volume. 
Built-up stresses then cause cracks to ap- 
pear in the metal. Intense heat also 
changes the density, physical and even 
chemical characteristics of the surface 
layers of the affected parts. ‘These 
denser layers begin to lift away and re- 
sult in checking and spalling. 

Pneumatic tools must be lubricated to 
prevent this needless wear, however, it 
must not be overdone. Excess oil and 
grease can be almost as damaging as no 
lubrication. It results in overheating, 
causing gumming and a reduction of 
power output. 

Some tools, such as vane-type motors, 
are equipped with oil reservoirs. They 
are, in effect, constantly lubricating 
themselves when this reservoir contains 
oil. Everytime the tool stops, air pres- 
sure in the reservoir is greater than that 
in the rest of the tool (it bleeds to atmos- 
phere from the tool when the trigger is 
released). When restarted, a fine mist 
of oil flows into the tool. 

The operator should hold a paper in 
front of the exhausting air stream to de- 
termine whether or not the feed rate 
from the oil reservoir is properly ad- 
justed. A fine spray of lube appears on 
the paper when the tool is in proper 
adjustment. If no oil appears, but the 
reservoir is full, or if excessive lubricant 
covers the paper, the air pressure flow in 
the reservoir should be corrected. Qual- 
ity tools provide a simple means of do- 
ing this; in one case, a screw acting on 
felt wadding is provided for regulation. 

Those tools not equipped with oil 
reservoirs must be lubricated by means 
of in-line oilers or lubricators. In fact, 
it is wise to always use these lube de- 
vices whether or not there is a reservoir 
in the tool. It is far easier to remember 
to fill these lubricators—although they 
hold a great quantity of oil—on regular 
inspection-maintenance routines than it 


is for the individual operators to be sure 
tool reservoirs are full. Should the reser- 
voirs become dry, the tool will still re- 
ceive its vital lubrication. 

The lubricator should be located at 
the point where the air hose connects 
to the air line, or as close to this point 
as possible. For ease of maintaining 
lubricator levels, plastic dome units can 
be used, unless excessive heat or other 
inherent conditions dictate that metal 
bow! lubricators are needed. One oiler 
or air line lubricator should be used for 
each pneumatic tool on the line. 

As with the filters and air traps, it Is 
necessary to choose air line lubricators 
with care. Attention must be given to 
the over-all system—its function and ca- 
pacity. Oilers must be selected that have 
a large enough capacity to do their job 
properly, but with a minimum pressure 
drop in the line. Again, the sales-engi- 
neer can help with recommendations. 

Most oilers and lubricators have a 
means by which the amount of oil 
metered into the air flow can be regu- 
lated. These should be set for the cor- 
rect amount of lubricant to be fed to all 
tools at all times. Fog-type lubricators 
are especially good for pneumatic tools. 
The finer the drops of oil that are in- 
jected into the air stream, the further 
they will travel. This mist does an ex- 
cellent job so long as it remains a mist. 
However, if the fog must travel too great 
a distance, the oil particles tend to cling 
to each other forming droplets that fall 
to the bottom of the air line and hose, 
collecting in loops and at obstructions. 
When this happens, lubrication is not as 
effective as it could be. Move the oiler 
closer to the tool requiring lubrication. 


DRAIN TRAPS Two Sarco auto- 
matic drain traps, Type FA, remove 
water from compressed air separators. 
They keep the condensate level in the 
trap above the valve, thus maintain- 
ing a positive seal against air leakage 
under all operating conditions. 
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PROPER LUBRICATION A trans- 
parent bowl filter, a pressure regulator 
with gauge, and a transparent bowl 
Micro-Fog lubricator team up to pro- 
vide long service life for pneumatic 
tools. This combination is manufac- 
tured by C. A. Norgren Company and 
the lubricator has a ‘/,-pint capacity. 
The Micro-Fog principle carries a fine 
mist of oil to lubricate all moving tool 
parts. 


Betore discussing the fifth general 
cause for premature tool failure—manual 
abuse and misuse—it should be noted 
that regulators are frequently used in 
conjunction with lubricators, and are 
often found with lubricator-filter combi- 
Most air systems require regu- 
In com- 
plex setups, where there is a variety of 


nations. 
lators of ‘one sort or another. 


tools and pneumatic equipment rated at 
different operating pressures, it is advis- 
able to have one regulator for each work- 
ing unit. 

Pressure regulators allow compressed 
air to do a better job the most economi- 
cal way. Pneumatic tools are rated for 
specified operating pressures. Low air 
pressure defeats the advantages built 
into them—they are like dull tools. 

Gauges placed in the air line give an 
instant, accurate check on air pressure, 
graphically showing whether or not the 
tool is being fed air at the proper pres- 
sure to achieve peak performance. 

\ needle gauge is handy for checking 
the actual pressure at the tool when it is 
sharp hypodermic-type 
needle pierces hose, and when 
withdrawn does not air leak. 
If air pressure is down, either from in- 


running. Its 
easily 
leave an 


adequate or overextended piping, leak- 


age, or an overworked compressor sys- 


REGULATOR The Watts regulator, 
Series 19, incorporates a built-in relief 
feature. It protects the reduced, or 
low-pressure line, from pressure build- 
up or surges by venting to atmosphere 
when the pressure reaches a fixed dif- 
ferential above the regulator setting. 
lc also allows downward regulator ad- 
justment without bleeding the line. 
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tem, corrective action can be taken be- 
fore too many air dollars are lost. 

\s an example of what this decreased 
air pressure causes, let us say one of your 
operators is producing 100 workpieces 
with a tool, rated at 90 psig but operat- 
ing at 80-psig pressure. Assume the op- 
the 50 percent of the 
time—the tool use factor. 
the pressure to the specified 90 psig, you 
can get 7.8 additional units of output 
with the same man being paid the same 
wages. Should the present pressure be 
70 psig, boosting it to 90 psig will give 
18.5 additional units of output—again 
with no increase in man-hours or wages. 


erator uses tool 


If vou boost 


[hese are figures a major tool manufac- 
turer has arrived at and clearly point 
out the importance of maintaining tool 
power output— in this case by watching 


the air system. 


Manual Abuse 


Most pneumatk tools. by their nature 
and the service they must perform, are 
engineered and constructed to take max- 


imum abuse. lool manufacturers are 
constantly improving techniques of con 
struction and takine advantages of ad- 
vances in metallurgy to make their prod- 
better. Yet, pneumatic tools 


uctS evel 


are needlessly abused: their service life 
is significantly shortened as a result. 
Running a tool beyond its. rated limit 
that is, using the improper tool for the 
job at hand—will cause excessive wear 
and result in the fatigue destruction of 
the 
air-operated equipment can also produce 
premature failure. Dropping tools dam- 
ages such exposed parts as the trigger 
mechanism and_ decreases’ efficiency. 
Laying the tool on the floor puts it in a 
position to be run over with shop ve- 
hicles, injuring it in the same way. 
Where possible, tools should be sus- 
balancers. 


tool. Underloading some types of 


pended from overhead 


I hese not only keep tools off the floor 


and promote use, but lessen 


worker fatigue—as important a factor In 


propel 


workpiece output per cost dollar as the 
efficiency of the tool itself. 

Often the best way to combat misuse 
and abuse is to tell supervisors how 
harmful they can be. Men on the line 
have quotas to meet and cannot be 
bothered with the theories of pneumatic 
tool maintenance. They want the right 
tool that will do the required job each 
time it is used; they want a tool that 
will operate efficiently at all times and 
Supervisors 
instances of 


under all circumstances. 


watch for correct 


IThev can also ind1- 


can and 
abuse on the spot. 
cate tools for periodic preventive main- 
tenance. 

Next month, the advantage of a pro 
gram of periodic preventive Inspection- 
maintenance, coupled with replacement 
of inexpensive worn parts will be out- 
lined. In succeeding issues, planned 
maintenance of the three basic types ol 
piston 


pneumati tools—pert USSIVe, 


(overhead -will be 


hoists). vane-moto1 


the subjects. 


NEEDLE GAUGE Actual pressure 
can be checked instantly with this in- 
strument. If air pressure is down, cor- 
rective action can be taken instantly to 
prevent needless loss of compressed air 
dollars. 
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TRADITIONALLY SOUTHERN, THE SPANISH-MOSS-LADEN TREE PROVIDES A NICE CONTRAST TO LOWRY'S STARK COLUMNS. 


ERSONS outside the petroleum in- 
that 
and petroleum are often mentioned 
same breath but here their knowl- 
of the relationship usually ends. 


dustry are aware natural gas 
iT} the 
eda 

Ihey see ignited natural gas as it flows 
through their stoves for cooking and they 
watch the gasoline pump as it pours fuel 
into their autos. The two energy sources 
seem scarcely related when put to con- 
sumer use. 


to most laymen that fully 10 


It would probably come as a 
surprise 


percent of the gasoline produced in the 


U. S. is not taken from crude oil but ts 
extracted instead from natural gas. 
Breaking the gas down into its con- 
stituents (of which gasoline is only one) is 
not a simple process. It calls for a com- 
plex plant with highly intricate equip- 
One installation is the 
Lowry Gas Plant of The 
Superior Oil Company, Cameron Parish, 


ment. such 


Processing 


La. (in Louisiana a county is a “‘parish”’). 

[he plant is located next to the Mer- 
mentau River in extreme southern Loul- 
It is near the town of Lake Arthur, 


Getting 


siana. 


y) 


IL 


Asoline 


and only a mile north of the Gulf Intra 
coastal Waterway short 
from the Gulf of Mexico itself. 
the Gulf shoreline lies 
the Texas border and New 
Lhe coast arcs gently northward from the 
farthet 


and a distance 
[This sec- 
between 


Orleans. 


tion of 


Houston-Galveston area and. 


eastward, eventually turns south to be- 
come the Mississippi delta which 
New Orleans commands. lhe 
forests and hills of central and southern 
Louisiana give way near the coast to flat, 
marshy lands that harbor duck, muskrat 
and tall cane. 

Because of its proximity 
waterway, three of the four products of 
the Lowry plant—gasoline, propane and 
normal butane—are taken away by tank- 

Only 
out al- 


vast 
pine 


with the 


carrying barges instead of trucks. 
isobutane is normally trucked 
though there are such facilities for all 
four products. 

The plant, designed 
Hudson Engineering Corporation, Hous 
lex., is one of the larger installa- 


and built by 
ton, 
tions in southern Louisiana, and is cap- 
able of processing more than 300 million 
standard cubic feet of gas each 24 hours. 
It has several outstanding features. All] 
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of its vessels, buildings and foundations, 
for example, are designed to withstand 
winds of 150 mph, for the area lies within 
the violent Gulf hurricane belt. The low 
elevation of the site presents a flooding 
problem so a dike has been built com- 
pletely round the installation. Its earth 
walls rise 2 feet higher than the river's 
record level. In the past such gas proc- 
essing plants often were painted a single 
drab color that, besides having a quietly 
depressing appearance, didn't make fol- 
lowing systems any easier. 
Lowry’s is pre-enameled with pastels of 
pink, blue, berge and yellow, and the 


piping 


bare piping is painted brighter colors 
that are attractive to look at as well as 
easy to distinguish. The plant has re- 
frigerated absorption and glycol injec- 
tion for dehydration. All 


changers, piping, valves and fittings that 


vessels, ex- 


normally operate in cold service at 0° F 
are constructed of alloy or aluminum 
killed steel for possible future operation 
at —50° F with additional refrigeration. 
This feature provides flexibility for ad- 
ditional gas throughput, and higher re- 
covery of propane and ethane. 


Absorption and Dehydration 


The plant cycle is described as follows. 
Natural gas, gathered from several south- 
ern Louisiana fields, enters the plant and 
first encounters large separators 
operating at 1050 psig. After 
measured, the gas from each unit flows 
through a common line to the absorbe1 
area. Here, for flexible operation, are 
three parallel banks, each containing ex- 

chillers, separators and 
Any bank of the three systems 


two 
being 


changers, ab- 


sorbers. 
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can be removed from service without 
affecting the operation of the other two. 

Glycol, an antifreeze and water ab- 
sorbent, is injected into the gas as it 
The 


sepal ators 


enters the exchangers and chillers. 
glycol is then removed in 
where part of it is recycled back into the 
A small slip- 
stream is bled to a unit where the glycol 
is reconcentrated and a small stream 


pumped back to the inlet of the ex- 


exchangers and chillers. 


changers. After the gas leaves the glycol 
separators, it enters the bottoms of three 
absorbers where it contacts cold lean 
absorption oil. The oil isa light naptha 
with a 300 100° F boiling range and 


a molecular weight of 140. The stripped 


to 


gas from the top of the absorbers then 
flows through the inlet gas exchangers 
to market at about 


and is distributed 


1000 psig. 


s 
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These two diagrams schematically de- 
pict flow through the Lowry Plant. 
The upper, larger drawing shows the 
components that remove products from 
natural gas before the gas is passed on 
to sales. Note the two rich-oil hy- 
draulic turbines. The lower drawing 
illustrates the separation of the four 
product streams, one of which is gaso- 
line. 





Absorption Oil System 


[he rich oil at about 900 psig from the 
bottom ofthe three absorbers is flashed 
through two stages to about 235 psig. 
Vapors from these flashes are recom- 
pressed back into the inlet 
Instead of being wasted, the 
available in the high-pressure rich oil 
flows through two hydraulic turbines to 
drive pumps. (Such turbines, 
which consist essentially of a pump run- 
discussed in a 


gas stream. 
energy 


proc CSS 
ning backward, will be 
forthcoming article in Compressed Air 
Magazine.) 

One of the turbines is an Ingersoll. 
Rand 3CNTA-6 that develops 75 bhp to 
drive a 4SJV pump. The other turbine 
is a 3JVL producing 40 bhp for driving 
a 4CFLA. 

\ total of 115 bhp is recovered by the 
turbines, whose output is controlled by 
ranging the volume of rich oil that flows 
through them. In the first turbine the 
rich oil drops from 900-psig to 500-psig 
pressure. The second unit is a low-pres- 
sure type where the rich oil's pressure 
falls from 500 psig to 235 psig. Oil in 
excess of that required to drive the 
turbines is bypassed around them. As 
the rich oil flows from the 235-psig flash 


tank, approximately 75 percent of it 
goes through heat exchangers to the de- 
methanizer; the other 25 percent by- 
passes the exchangers and fiows to the 
top tray of the demethanizer as reflux. 
In this way the vapor leaving the de- 
methanizer is cooled without additional 
refrigeration. 

Rich oil is withdrawn from a tray near 
the bottom of the demethanizer. It is 
pumped through oil-to-oil exchangers 
and back into the base of the demethan- 
izer to provide stripping vapor in the 
column. The demethanizer overhead 
effluent joins the vapor from the low- 
pressure rich oil flash and is recompressed 
back to a scrubber with the vapor_ from 
the high-pressure oil flash. ‘The total 
flash vapors are then recompressed back 
into the incoming gas to the absorbers. 
Demethanized oil flows from the base of 
the demethanizer, through oil-to-oil ex- 
changers, and into the stripper where the 
desirable hydrocarbons are distilled. 

No steam is required for stripping. A 
large volume of oil from the base of the 
stripper is pumped through two direct- 
fired heaters, partially vaporized and re- 
turned into the stripper. ‘These vapors 
strip the oil. Two oil heaters, each of 
60-percent design capacity, are used for 


GAS ENGINES 


flexibility of operation, ease of main- 
tenance, and as a provision for future 
expansion. Some of the oil, as it is be- 
ing pumped from the stripper to the 
heaters, is first used as a heating medium 
throughout the plant. No other heat 
source is required. The lower 20 feet of 
the stripper is used as a lean oil surge 
tank. Lean oil from the bottom of the 
stripper flows through the heat ex- 
changer to the lean oil pumps, through 
the lean oil chiller and then back into 
the absorbers. 

The light hydrocarbons vaporized from 
the oil go overhead from the stripper to 
reflux condensers. The noncondensed 
vapor and liquid in excess of that re- 
quired for reflux for the stripper, flow to 
a product scrubber. ‘The vapor from 
the scrubber is recompressed and mixed 
with the liquid as it is pumped through 
watercoolers into the raw product surge 
tanks at 250 psig, enough pressure for 
total condensation. ‘This product surge 
tank has about 8 hours production ca- 
pacity. 


- 
Fractionators 
Four fractionators 
propanizer, de-butanizer, and de-isobu- 


(de-ethanizer, de- 


At the immediate left are two of three 


Ingersoll-Rand 512 KVG gas engine-compressors at the spotless 
Lowry Plant, handling propane refrigeration and recompressor 


services. 





The two pictures below show I-R PSVG gas engines. 
The three in the left illustration drive 300-kw generators to 
provide the plant’s electric power supply. 
picture, the PSVG’s drive 4HMTA-8 lean oil pumps. 


In the lower right 
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tanizer) are used to produce the four 
mentioned product streams—propane, 
isobutane, normal butane and gasoline. 
The raw fluid from the product surge 
tank is pumped through heat exchangers 
into the de-ethanizer. The de-ethanizer 
overhead goes through a refrigerated re- 
flux condenser. All de-ethanizer over- 
head that is not required as liquid for 
reflux back in the column passes off as 
residue gas to the fuel system, with the 
necessary make-up from the high-pres- 
sure absorber residue gas. 
Flows through and 
other fractionators are 
De-ethanizer bottoms feed the de-pro- 
panizer. Propane goes overhead and the 
bottoms the de-butanizer. Here, 
both butanes come off overhead. Gaso 
line moves to storage from the de-butan 
izer bottoms. A single de-butanizer re- 
flux pump returns reflux to the re-bu- 
tanizer. It also feeds the de-isobutanizer. 
Isobutane goes overhead on the de-iso- 
butanizer and the bottoms discharge as 


control of the 
conventional. 


feed 


n-butane to storage. 


made to continually 


Provisions were 
replenish and recondition the lean oil to 
A TeECV¢ le ot 


condensate 


maintain the specifications. 

oil from the and a 
stream from an outside source are fed to 
[he absorp 


system 


an oil conditioner column 
tion oil and lighter components go over- 
head into the stripper. Ihe bottoms go 
to storage as a light diesel oil. In this 
way, the heavy ends can be removed from 
the oil system and the volume of oil in 
the system can be maintained. 


Compressors 

lo handle the propane vapors from 
the refrigeration system and the vapors 
to be recompressed, three 1320-hp Inger- 
soll-Rand 512 KVG_=  gas-engine-driven 
compressors were installed. Each has 
five cvlinders—two on re 
frigeration and three on recompression. 
Fach engine runs independently and can 
maintenance without 


COMpressor 


be shutdown for 
affecting the other two. 


Lean Oil Pumps 

Lean oil pumping is provided by two 
I-R 8-stage 4HM TA-8 centrifugal pumps 
Each is powered by a 544-hp Ingersoll 
Rand PSVG-8 engine working 
through a 1:7!/, gear speed increaser. 


gas 


Each pump has a capacity of 600 gpm at 
1100-psig discharge with inlet at 7 psig. 
Either can circulate the design volume of 


oil. 


Electric Power 

Since all heat comes from the direct 
fired heaters, no boilers were installed in 
the plant; gas-engine-driven generators 
furnish all additional power. ‘Three 300- 
kw generators were installed, each driven 
514-hp PSVG-6 


by an Ingersoll-Rand 
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TANKS 


These tanks store the Lowry Plant output before it is pumped aboard 


barges and tank trucks. The seven dark-painted Ingersoll-Rand vertical pumps in the 
foreground—four of one size and three of another—move the liquids. 


engine (one generator is a spare). Most 
of the plant pumps are driven by electric 


and all have stand-by 


motors pumps 


spares. 


Cooling Water 


With ready access to water from the 
river, a once-through cooling water sys- 
tem is used. A 48-inch diameter pipe 
laid 600 feet into the river at an 
[8-foot depth to supply the inlet sump. 
Three Ingersoll-Rand AFV pumps were 


electric-motor driven 


Was 


installed: two 
Kkach is 
For 
are 


driven. 
9000 


two 


and one gas-engine 
moving 


only 


capable of gpm. 


plant operation, units 
18,000 gpm is pumped to 
and then 


into 


required: 
the 
atmosphert¢ 
Wate 
a sump, 


process area goes over 


sections two basins. 
the 


into a 


basins then flows into 


skim pit, through a 


from 


Essentially 


HYDRAULIC TURBINES 


backward, these units recover energy that otherwise would be wasted. 


settling pond and back into the river. 
Should the river be higher than normal, 
two 19,000-gpm capacity units force the 
cooling water and any surface water from 
the sump back into the skim pit. 


Storage and Loading 
Facilities 


Since the plant is located on the navi 
cable Mermentau River, 
for 10 davs output was provided. \ 


storage space 
barge slip and dock with facilities fon 
simultaneously loading two barges were 
constructed. \s mentioned, all products 
other than isobutane can be loaded into 
barges. The vertical, canned-type loac 
ing pumps are electrically driven Inger 
soll-Rand 24APKR units and capable ot 
2500 to 3000 gpm. i ruck 


facilities are provided for loading all 


handling 


products other than diese] oil. 


that become turbines by running 


Thev are 


pu mps 


enclosed in a heavy, square-shaped insulation that prevents heat loss at the subzero 


working temperatures. 
pump. 


The unit at left is an Ingersoll-Rand 3]VL driving a 4CFLA 
At right a 3CNTA-6 powers a 4SJ]V pump. 





Nine Nickel 


an 


iw SOME extent the use of the words kryos, cold, 

and genus, producing, has moved along with 
improving techniques for the “production of cold.” 
Thus in 1821, cryophorous referred to 0° C, in 
1876, cryogen referred to temperatures below 0° C. 
By 1908, Kamerlingh Omnes achieved a tempera- 
ture of 2° K, and without a doubt, cryogenics was 
here. Moving back up the temperature scale some- 
what to —320° F, another phase of cryogenics is 
upon the world. This has to do with vessels fo1 
storing liquid gases. 

Tons of liquid oxygen are used to increase the 
efhciency of melting operations in the steel indus- 
try. Liquid oxygen applications in chemical, mis- 
sile and atomic energy fields are growing. ‘The 
ranks of gases that are economically and _ safely 
handled in liquefied form have swelled to include 
ethylene, at —155° F; methane, at —259° F; argon, 

303° F; and nitrogen at —320° F. 

In the natural gas industry, for example, billions 
of cubic feet of methane are flared off and wasted 
each year at oil and gas fields throughout the world. 
By liquefying the gas at —259° F, however, its vol- 
ume can be reduced 600 times. Thus it can be 
easiiy transported in special tankers for shipment 
to many areas, helping to meet winter peak de- 
mands for natural gas. In some places, liquid 
methane may actually be less expensive than coal, 
fuel oil or manufactured gas. Furthermore, con- 
siderable interest has been shown about the possi- 
bility of moving liquid methane by ocean transport 
from Venezuelan, Algerian and Middle Eastern oil 
fields to European cities and possibly to seaboard 
communities in the U. S. 

Or take as another example, oxygen. An inte1 
esting comparison of the storage economies and 
safety of cryogenics was made by John TI. Horton 
of Chicago Bridge & Iron Company. He con 
sidered two ways to store 25,000,000 standard cubic 
feet of oxygen—a relatively small quantity. “‘If this 
amount of oxygen were stored as a gas under a 
pressure of 6 atmospheres (approximately 73.3 psig) 
one would need a spherical vessel 200 feet in diam - 
eter. Using a high-strength steel, called T-1! 
the sphere would be about 1!/, inches thick and 
weigh 2000 tons. A conservative estimate of the 
cost of such a sphere would be in excess of $1.25 
million. It must be noted that any other choice of 
pressure would result in nearly the same weight and 
cost. 

“When filled with oxygen at 6 atmospheres, the 
sphere would also contain energy of compression in 
excess of 25,000,000 kilogram calories, meaning that 
the explosive equivalent of 15,000 pounds of TINT 
would be available to spread contents and _ pro- 
jectiles about the countryside in the most improb- 

IMPACT TESTING These three illustrations show that phase of Operation ae — “5 “ ¥ rege ‘. | _ 
Cryogenics in which a 4340-pound “headache pill” was impacted against a ompare this with a 25,000,000-standard-cubic- 
rectangular vessel filled with liquid nitrogen at —320° F. At the top the ball 
is shown against the vessel. Using various heights, maximum kinetic energy of shape once more for purposes of comparison, we 
the heaviest blow was more than 82,000 foot-pounds. The vessel withstood this. would now have two concentric spheres, the inne1 
An engineer points to a ductile rupture (center) in the corner of a Nine Nickel 2 ae ; 
vessel. The bottom picture shows final blowing after a series of crushing im- O° COMC@rning liquid oxygen and the outer serv- 
pacts—highly improbable service conditions. 


foot liquid oxygen container. Using the spherical 


ing as a vapor barrier and container for insulation. 
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Cryogenics 


[he inner sphere has shrunk to a diameter of 39 
feet 9 inches. If made of the 9-percent nickel steel 

it would have a maximum thickness of !/, 
inch and weigh some 25 tons. An outer sphere of 
ordinary carbon steel 9 feet larger in diameter adds 
75 tons of metal. The addition of 45 tons of in- 
sulating material brings the total weight to 145 tons. 
[he total cost: about $100,000. Energy of com- 
pression: none, since we are now operating at 
essentially atmospheric pressure. 

“The difference between 2000 tons at $1.25 mil- 
lion and 150 tons of material at $100,000 for liquid 
storage is too obvious. 

Underlying these and other cryogenic applica- 
tions is a potential steel vessel market, but there are 
some problems. Because many construction mate- 
rials become extremely brittle at supercold tem- 
peratures, vessels for these liquefied gases must not 
only be strong, but ductile as well. Moreover, the 
economics of the liquefied gas market demand that 
vessels must be built of a relatively low-cost mate- 
rial which is commercially available and readily 
welded. 

Nine-percent nickel steel seems to be the answer 
to this construction material problem. \ joint 
testing program, involving U. S. Steel, Chicago 
Bridge & Iron Company and The International 
Nickel Company, has pointed out the superiority 
of 9-percent nickel steel. 

[his steel alloy was originally developed by In- 
ternational Nickel in 1944 at the company’s Bay- 
onne, N. J., Research Laboratory. It was found 
that as the nickel content of steel was increased, the 
transition temperature marking the range of brittle 
failure decreased. It was found that the so-called 
Nine Nickel vessels could be used for gases at 

320° F with no thermal treatment after welding. 
loday these low-temperature-liquid containing 
vessels are being produced for a significantly lowe 
cost and with great toughness. 

[he full-scale testing program, called Operation 
Crvogenics, involved nine vessels of two different 
designs. Both groups were subjected to the severest 
conditions. One design (three vessels) simulated a 
type of rectangular container that might be used 
shipboard to transport liquid methane. It was 
filled with liquid nitrogen at —320° F and tested 
by the repeated crashing impacts of a 4340-pound 
steel wrecking ball swung against the side oi the 
vessel from varying heights. ‘The kinetic energy of 
the heaviest impact was 82,460 foot-pounds. ‘The 
nickel-steel alloy vessel withstood impacts far be- 
yond any that are likely in service conditions. 

Ihe second (cylindrical) vessels represented a 
type that could be used for land-based storage of 
liquefied gases. Each was pumped full of liquid 
nitrogen at —320° F until it burst from the very er ye ' 

. x | ! Hage BURST TESTING At the top, a cylindrical vessel rips open, but does not 
high internal pressure. It was found that, as ex. shatter at —320° F under a load about six times that of the design stress. 
pected, the pressure vessel could withstand a stress (Fragments shown are insulating material.) The center picture shows the way 
at least six times that now used in the design of Nine Nickel pressure vessels rupture. The test vessel was fabricated of 
quenched and tempered nickel steel; it was not stress-relieved after fabrication. 
ae an | | o1e % At bottom, an engineer inspects the fracture in a vessel of double normalized 
Nickel. The burst pressure was £160 psi; the burst and tempered plate material; this one was stress-relieved. Both burst and im- 
stress 132,200 pst. pact testing showed 9-percent nickel steel vessels to be safe and economical. 


low-temperature vessels fabricated from Nine 
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Camera Captures Cavitation 


AVITATION is the hydraulic engi- 

neer’s bugaboo. When fluid meets 
whirling impeller, bubbles often form, 
then disappear in a few thousandths of 
Though short-lived, the bub- 
bles leave their mark. They produce 
violent, throbbing vibration, they erode 
into the metal of the impeller and they 
rob it of its efhciency. Because of their 
short duration, the bubbles pose a_ per- 
engineer or 
scrutinize 


ad SCC ond. 


plexing problem to the 


scientist who sets out to 
them. 

senson-Lehner Corporation, Santa 
Monica, Calif., has developed a movie 
camera that makes possible scrutiny of 
the fleeting orbs of air. (The pictures 
across the top of the page show the rise 
and cavitation bubbles, 
caught by the camera.) The ultra high- 
speed unit can take from 480 to 1,600,000 
pictures per second on standard black 
and white or film. In effect, the 
camera multiplies time by as much as 


collapse ol 


color 


100,000 times. 
Calling the 
is taking some liberties. It is actually 


device a movie camera 


ELLIS HIGH-SPEED CAMERA 


The left picture shows the 
large disc that houses film. The emulsion side faces inward 
along the periphery of the film box while a rotating mirror at 


a combination of precision optical, elec- 
tronic and mechanical components. 
One or two lenses focus an image on a 
rotating mirror inside a large disc-shaped 
film magazine. No mechanical shutter 
can attain the necessary exposure speeds 
so an electro-optical type is used. Light 
passage is controlled by _ ultra-rapid 
electric pulses. ‘The shutter consists of 
two polaroid filters and a cell filled with 
a special substance in an electric field. 
When the field is not excited, no light 
passes. When a high-energy electric 
pulse is applied, the light is polarized so 
that it passes through the filters. 

Che film remains stationary while the 
mirror revolves at 100,000 rpm. The 
rotating mirror is a nickel-plated alu- 
minum wedge attached to the staff of a 
high-speed, air-driven turbine. Placed 
at the center of the circular film box, the 
mirror directs the light to the film so 
that the image travels along the inside 
rim of the box. A pulser permits ex- 
posures of 0.05 to 1.0 microsecond. The 
film magazine has a capacity of 400 feet, 
and can be replenished by pushbutton 


water. 


the center projects the images outward to the film. 
the camera is set-up to photograph cavitation in degassed 
Shown are camera, flash lamp, and control panels. 


without disturbing the set-up. Light 
comes from an electronic flash lamp that 
produces 400 million lumens for 3 milli- 
seconds; this is 60 times brighter than 
the most powerful flash bulb. 

Lhe camera’s inventor, Dr. Albert T. 
Ellis, of California Institute of Techno 
logy, originally designed the instrument 
for cavitation studies but other uses have 
developed. It can freeze motion to in 
vestigate arc discharges, explosive reac 
tions, fragmentation processes and high- 
frequency fatigue. One field of use has 
been studying impact. 
example, when meteor particles bom 
bard the skin of a space vehicle. ‘The 
resulting stress waves can be made visible 


This occurs, for 


by bonding photoelectric materials to 


metal surfaces. One interesting test was 
photographing a rifle bullet striking a 
block of gelatin. This substantiated 
beliefs that high-speed impacts may make 
solids flow like viscous liquids. At 
slower speeds, the camera will stop the 
motion of cams, relays, springs, and 
breaker points, study of 
stress and vibration. 


permitting 


At right, 








Beatnikwise, the _ coolest 
Like I#'s cat is one who emotes the 
The Most least. Now, thanks to cer- 
(Quiet) tain laboratory squares, it’s 
possible to bang the bongos 
without a sound. Mylar polyester film 
helps make it. —Two manufacturers have 
developed practice drum equipment us- 
ing a sound-deadening material with a 
Mylar skin. ‘The tough, abrasion-resist- 
ant covering provides a crisp striking sur- 
face that feels to the musician almost 
identical to a “live” instrument. But be- 
cause of the drumhead’s construction, 
only a whisper of a sound results from 
the most energetic beating. The Fips 
Drum Company, Inc., Westbury, Long 
Island, N. Y., produces a complete prac- 
tice drum set. Included are bass and 
snare drums with large and small tom- 
toms, all with reversible surfaces for soft 
or so{ter-still sound control. “Two “cym- 
bal mufflers” are also available. Remo, 
Inc., North Hollywood, Calif., offers 
snare and tom-tom practice pads 
mounted on wooden standards. Four 
sizes are available, ranging from 6 to 10 
inches in diameter. Now, man, you can 
like sit in the pad and pound the pads 
and not even grandmother will mind. 


x *k * 


The impact of oxygen on 
Oxygen Italian steel production 
In will be felt in 1961 when 
Genoa Cornigliano S.p.A., in his- 
toric Genoa, begins full- 
scale use of oxygen In its six open hearth 
furnaces. Air Products (Great Britain) 
Ltd., is building a 426-ton-per-day oxy- 
gen facility at the steel company. When 
completed, it will satisfy the oxygen re- 
quirement not only of Cornigliano 
S.p.A., but also that of the adjacent 
S.1.A.C. (Societa Italiana Acciaierie 
Cornigliano S.p.A.), also a steel-produc- 
ing company. The facility will consist 
of two generating units. Storage for 610 
tons of super-cold liquid oxygen and 
910,000 cubic feet of high-pressure gase- 
ous oxygen will also be included. Most 
of the plant’s oxygen production will be 
in gaseous form, but a_ substantial 
amount of liquid oxygen (—297° F) will 
be produced and stored as an independ- 
ent back-up supply. Nitrogen of 99. 
percent purity will also be turned out 
for annealing applications. 
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years, the installation of this facility will 
mark the first tonnage oxygen plant 
built for the entire Italian steel industry. 


eS a2 


Some Swedish experts 


TLC have found that liberal 
| h f Boosts doses of TLC (tender 
© Production loving care) can do 


wonders with milk pro- 

duction. Of five pairs of twin cows, one 

from each pair has been placed in a 

Built mostly on land reclaimed from large collective cowhouse where she re 
the sea, Cornigliano S.p.A. is one of the  ceives perfect scientific care. The othe 
most modern and progressive steel mills of each pair has been entrusted to the 
in Italy and the largest producer of flat personal care of an assistant at the Wiad 
steel products in Southern Europe. Al- Institute for Cattle Breeding, Miss Svea 
though the company has experimented Jonsson. She pets them, talks to them 
with oxygen-steel making for several and shows them the kind and friendly, 


BOTTOMS UP 


Photo, John Kalinic 


The wine glass shown above was fashioned by a Dutch glassmaker in the seventeenth 
century. It is a part of the Ruth Bryan Strauss Memorial Foundation and was eX- 
hibited at the Corning Museum of Glass in 1955. The drinking portion is the bottom 
half—a ribbed, conical bowl of grayish glass. This is surmounted with a silver replica 
of a windmill. Leading from the mill, along the staircase, is a blowing tube. By finger 
stopping two openings in the windmill and blowing through the tube, the vanes of the 
mill ave set in motion. This turns the dial on the front of the mill. The number at 
which the arrow stops indicates the number of times the glass was to be filled and 
emptied. Jerome Strauss indicates that glasses of this type were probably used either 
ceremonially or just for convivial games during both the seventeenth and eighteenth 
centuries. 





consideration of a small-farm wile. So 
far, results have been astonishing. The 
personally cared for cows produce up to 
70 to 80 percent more milk (and nevet 
less than 40 percent more) than their 
sisters living in the impersonal atmos- 
here of the cowhouse. 


x * *® 


ihe petroleum industry's 

Underwater first underwater well com- 
Well pletion was announced 
Completion early in November by 
Peruvian Pacific Petro- 

leum Company. The welihead of the 
pioneer project is located under 130 feet 
of water on the ocean floor about a mile 
off the coast of northern Peru. Oul now 
is flowing from the well to a tank farm 
ashore through a string of 3-inch-diam- 
eter aluminum pipes anchored to the 
ocean bottom. Success of the technique 
used could eliminate the need for costly 
platforms in offshore oilfield develop- 
ment [he unique ocean-floor well 
utilized a Peruvian Pacific-Richfield Oil 
Corporation “Christmas tree’ made of 
aluminum piping that is expected to 
minimize operating and maintenance 
difhculties at the 130-foot depth of the 
wellhead Ihe flow line from well to 
shore is actually a bundle of aluminum 
pipes made up of 50-foot lengths welded 
on shore into two continuous 3250-foot 
segments. These were then plugged and 
the lines launched parallel to the shore- 
line and (pulled through 90 degrees of 
arc without the use of a_ pipe-laying 
bares Hoated into position. \lumi- 
nums tavorable modulus of elasticity 
made it possible to bend and twist the 
pipeline without damaging it, according 
to engineers of Aluminum Company of 
(America which supplied the pipe for the 
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Contrary to thoughts a dec- 

Atomsin ade ago, the atom has 
The City proved to be more dra- 
Of Ice matically constructive than 

it has destructive. Nine 

hundred miles from the North Pole, in 
Greenland, a unique city is under con- 
struction. Ihe streets of Century, as the 
burg is known, are being carved out of 
ice to a depth of 27 feet. They will then 
be covered with corrugated steel and a 
>-loot layer of snow. Building tempera- 
tures will be maintained at 60° F: the 
temperature “outside” on the streets will 
be a maximum of 20° F. To some who 
are less adaptable to cold, these tempera- 
tures may seem chilly, but it must be re- 
membered that outside the city limits 
where the winds often reach velocities of 
185 mph and better, the temperature will 
dip to a severe —60° F. Century is be- 
ing built for research, and the 100 men 
who will live there will have 200 pounds 


e 


of atomic fuel—a supply that will be charged with ore, and 1s consumed by a 
sufficient for 2 vears. Heat, as well as blast of hot air which enters the furnace 
power, will be furnished by a 1500-kw through several openings (tuyeres). 
nuclear reactor. With the new method, natural gas 1s 1n- 
jected into the hot blast just before it 

~*~ *« x passes into the furnace. The natural gas 

reacts with the air and coke, releasing 

\ new technique in blast heat and forming gases that reduce the 

Dollar furnace operations result- iron from the ore. The rate of consump- 
Savings For ing in sizable coke sav- tion of coke is slowed. By adjusting the 
Blast Furnace ings has been reported by proportion of ore and coke in the charge, 
Ihe Colorado Fuel & _ it is possible to maintain the furnace 

[ron Corporation in a recent issue of operation at a lower coke rate. ‘The 
Blast. At the company’s Pueblo (Colo.) magnitude of the savings might be best 
Plant, natural gas is being applied as a illustrated in terms of daily raw material 
raw material in iron production. Its use usage. To produce 700 tons of iron, a 
decreases the amount of coke required to furnace would have required about 550 
produce each ton of iron, and the value tons of coke. By using 2,000,000 cubic 
of the coke saved is much greater than _ feet of natural gas, it has been possible to 
the cost of the gas. Formerly, coke was decrease the coke usage by 100 tons pet 


the only fuel used in furnaces. It is dav. 





Photo, John Kalinich 


Another glass with which half the fun of drinking is promoted hy air power is this 
goblet in the collection of the Corning Museum of Glass, Corning, N. Y. When the 
drinker blows into the mouth of the dragon, a shrill whistle is produced. At the same 
time the wheel between the wings spins. This particular goblet, which may be Ger- 
man, has the date 1673 engraved on the whistle. Such goblets enjoyed much popularity 
in the seventeenth century as a fairly large number are preserved, some with elaborate 
counting mechanisms that were activated when the whistle was blown for a refill. 
Both this glass and the Dutch wine glass illustrated on the preceding page must cer- 
tainly have contributed widely to the ribaldry of ages past. Unfortunately none were 
seen on the first of this month. 
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eewrare 
me v & et 


OT all of the weather you see on 
N I'V originates 1000 miles away in a 
low-pressure area and is reported to you 
by a pretty young woman with an arm 
ful of maps and an easy flow of meteor- 
Indeed, many of TV's 


clouds begin just a couple of studios 


ological terms 


FOGGY EFFECTS 


male dancers backs her up. The TV 
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Jane Powell sings while a troupe of 
camera sees them all 


— @ me BF 
east & 2 me 


iw aw eve 


down the hall as froth from a carbon 
dioxide Pu}. 

Carbon dioxide is the mainstay of the 
television and movie special-effects man 
who has to stir up a quick batch of fog. 
Generally used in solid (“dry ice’’) form, 


the vas is blown toward video or movie 


men wield a fog gun 


standing on clouds but 


When a 
tramp 


settings tor many purposes 


celluloid prison-esca pet has to 
through the inevitable swamp, carbon di 
When 
a layer of pink 
slinks 


carbon 


oxide acts as eround fog 
of dancers flit through 


a group 


clouds. or when a mad scientist 


awav to his hidden laboratory. 


backstage the view is different. Two 


(not visible); across stage is another. 





MISTY MATHIS Johnny Mathis, a 
singer of popular tunes, emotes while 
clouds of carbon dioxide waft about 
his feet. Fog was used as a romantic 
setting as he sang the song “Misty.” 


S. 


| , f 


THAR'S ONE NOW! Television bad 
men scatter in droves as these silent 
carbon dioxide rifles riddle the plains 
with pellets packed with clay powder. 


dioxide helps create, respectively, dreamy 
and sinister effects. Even the good guys 
in westerns, the bread-and-butter of IV 
and movieland, couldn’t do in a single 
desperado unless carbon dioxide was 
there to first spatter clay bullets off the 
rocks dangerously near all their heads. 

Temporary fog is easily created by 
flowing live steam over stacks of dry ice, 
or by simply letting the cakes sublimate 
and directing the soup with fans. Some 
scripts, however, demand that a “heavy” 
or more permanent fog be present. This 
means a fog gun is needed. A hose is 
run to a spout and a wire basket wrapped 
around the front of the spout barrel. 
Crystal oil, a light substance similar to 
mineral oil, is run into the gun through 
the hose and shot out in a light spray 
under pressure. ‘The wire basket has 
been filled with dry ice so that when the 
oil and the carbon dioxide mix, they 
produce a thick, long-lasting fog. 

Although occasionally a shift in wind 
direction, a misplaced fan or merely too 
much dry ice will cause the fog to rise 
and becloud actors, normally the 
heavier-than-air gas stays at knee level 
where it is wanted. According to Car- 
dox Division of Chemetron Corporation, 
a company that supplies carbon dioxide, 
it is not unusual for a studio to use a 
thousand pounds of dry ice a day during 
the filming of a picture demanding 
heavy banks of fog or clouds. 


Shooting to Miss 
The realistic puffs of dust that sprout 
when a bullet hits the ground or rocks 


are fired by carbon dioxide guns. Plas- 
tic pellets filled with powdered clay are 
shot from the rifles by experts who know 
just when the hero will duck. The guns, 
like the fog fans, are silent so they won't 
spoil sound tracks. 

Two specific examples of compressed 
carbon dioxide’s use in television oc. 
curred during a Playhouse 90 program 
entitled “Old Man,” starring Sterling 
Hayden. Hayden was literally shrouded 
in CO, fog for 40 percent of the drama. 
Portraying a convict, he was shown run- 
ning through knee-deep water to escape 
machine gun fire. Bullets splashing in 
the water around his legs actually were 
ball bearings spat from a special carbon 
dioxide gun. ‘The bearings or plastic 
pellets can be fired at slower and sale 
speeds than actual firearms’ bullets. 


Fighting Fire 


One of CO.’s most common uses, of 


course, 1s for fighting fire. ‘Tanks of 
the gas are kept on hand in studios be- 
cause of the combustible nature of 
spindly sets and because hot lights are 
needed during much TV and motion 
picture photography. ‘This fire-snuffing 
property has a unique application dur 
ing shooting of some movies. It seems 
the proper photographing of a burning 
building requires many retakes. ‘The 
structure must be shot from many angles 
and often the correct effects are not 
achieved with the initial filmings. Be- 
cause rebuilding a house that has burned 
takes too much time, a pipe network is 
built under the doomed dwelling. Bu- 
tane is fed through the piping, ignited 
and the building crackles for a short 
while, then carbon dioxide extinguishers 
put out the fire so that it can be kindled 
again later. 
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PLANNING FOR PROFIT 


NE OF the basic principles of cost account- 

ing as applied to a tool of production is 

that its cost equals investment, plus in- 
stallation charges, plus maintenance, plus produc- 
tion losses caused by equipment down time. 

[hat the four items are interdependent 1s obvi- 
ous. The old adage of getting exactly what you pay 
for is applicable both to new equipment and its 
installation. Production losses from down time are 
tied closely to maintenance charges, and these in 
turn depend a lot on the original investment in the 
too! and the methods by which it was installed. 

The secret of successful production-tool manage- 
ment is the so-called “optimization of all cost 
factors” which is gobbledygook for making sure 
that the tools make the most profit for the money 
put into them. . 

\ll of these things, of course, are not really new 
to management, but there still exists a tendency to 
apply them only to large expensive machine tools. 
Such tools, of course, are important profit pro- 
ducers. In many cases, however, an equal or even 
greater profit potential lies in small hand-held 
power tools that don’t receive this careful supervi- 
sion. That statement is one that requires some 
discussion. The kev to its truthfulness is the cost 
of labor. 

To run each hand-held tool, in most cases, one 
man per shift is employed. One man per shift, 
however, may operate a whole battery of large 
machine tools. 
labor in the application of the tools can quickly 
eat up the large difference in tool cost. A $200,000 
machine tool that produces l-percent more or 1-per- 
cent less per day because of the way in which it’s 


Thus the proportionate cost of 


maintained or installed is a source of profit or loss 
at today’s margins. A new one can frequently re- 
turn all of its cost and an added profit besides. 
Yet we often may pass over several hundred $200 
tools that might easily gain several percentage 
points of production per day on the strength of 
well-planned maintenance and installation as well 
as planned retooling. 

[he plea here, of course, is not that the machine 
tool be given less attention, but that the portable 
hand-held tool be given its fair share. 


investment 

Last month we urged that an inventory olf the 
compressed air supply system be taken as a means ol 
controlling production costs. Now we'd like to 
point out some of the advantages of advance plan- 
ning in the use of portable pneumatic tools and 
rock drills. ‘he first thing to examine is the reason 
for buying tools of any type. The average machine 
tool put into operation in a well-managed plant 
was not purchased just to broach, mill or turn 
metal, although that may be its job. It was bought 
instead to attain a higher quality of broaching, 
milling or turning, or lower costs, or both. 

So it should be with pneumatic tools and rock 
drills. Any unskilled laborer can tighten a nut o1 
screw given a big enough wrench or screwdriver. 
[he reason that pneumatic tools should be put to 
use is to get a higher quality, more uniform job 
done more quickly and at lower unit cost. Thus 
the request for a tool purchase should not read, 


“We want a power wrench to tighten this nut;” it 
should specify “a power wrench that will tighten 
this nut at the lowest unit cost (including invest 
ment, installation, maintenance and down time) 
and maintain the specified quality our customers 
demand.” A rock drill should be bought not just 
to drill holes, but to drill them at lowest over-all 
costs including labor, repair and parts. The diffe 
ence is fundamental, but once accepted will lead to 
a planned installation, maintenance and purchas- 
ing program that will result in higher profits. 


Re-investment 

[he initial investment in a production tool is 
not often hard to justify. Knowing when to re 
invest in a new model is considered a stickier point 
by many, yet it need not be difhcult. Managers 
wise in the ways of cost control say that the same 
criteria for initial investment applies equally to re- 
placement investment—will the new tool do the 
work better and faster than the old machine now in 
use and will it return sufhcient profit to pay for 
itself and leave some left over for the business? 
I hinking here is not just to buy a replacement, but 
to buy a better tool that is more capable of making 
a profit than the one in use 


Installation 

Many plants today subsidize employee cafeterias 
to make sure that the workers get a good meal at 
noon so that their efhciency holds up well during 
the day. The coffee break, presumably granted fot 
the same reason, is practically a national institution. 
Yet some manufacturers have no compunctions at 
all about starving pneumatic tools or rock drills. 
Manufacturers build tools and drills to perform 
most efhciently at 90-psig air pressure at the tool 
when it is running under full load. They also build 
them in such a fashion that a little oil or lubricant 
eoes along way. But that little oil is a must. 

When any pneumatic tool or rock drill is put to 
work it’s generally considered that all that has to be 
done is to connect it to the air line. So much for 
installation if the air line is big enough to bring 
90-psig pressure to the tool and if an adequate tIn- 
line oiler is installed and oil is kept in it. 


Maintenance 

Pneumatic powered equipment has moving parts 
[hese parts wear in use. Nowhere does the old 
adage about a stitch in time apply more than to 
maintenance of mechanical equipment. Replacing 
a few worn parts in a planned preventive main- 
tenance program can save not only later replace- 
ment of more expensive parts, it can reduce produc- 
tion-line down time to the minimum. How to tn- 
stall and what to do to pneumatic tools to keep 
them at top performance throughout their service 
life, and what is and is not economical to attempt 
in the way of repairs is detailed in a 5-part series of 
articles beginning this month. Following it will be 
a basic study of rock drill maintenance. They 
present programs readily adaptable to almost any 
circumstances—programs that should result in lower 
costs and more output per dollar invested. 








Battling with a Bubble Gun 


Volleys from This Improved Air Device 
Unlock Icy Channels and Combat Stagnation 


' YOU have ever lived near a quiet 
lake or slow-moving river, probably 
you have watched the build-up of ice in 
the late fall or early winter. One cold 
morning the banks are lined with a thin 
that melt away’ by noon. 
Eventually, a weeks later, the sun 
loses its race with the ice and one bitter 
dawn the whole lake has a shiny cover- 
ing When the dead of winter finally 
thick 


vour car on it if vou 


sheet may 


few 


arrives, the ice is several inches 
and vou can drive 
want 

\ massive ice formation on a lake or 
river is an impressive thing, and one 
imagine that the tremen- 
work are bevond the 
After all, what 
last summer would merely float a canoe 
a tank! A closer look 


at what causes the freeze-up, however, 


could easily 


dous ftorces at 


power of man to control. 
can now support 


balance is involved. 

Briefly this is what happens. When 
water cools in the fall it gets heavier. 
The water at the surface sinks 
to the bottom and the whole lake is kept 
the fluid in a 
gravity-flow central heating system. This 


shows that a delicate 


( ooled 


circulating, much as 
all the water reaches a 
temperature of about 39° F. Then, in- 
stead of becoming more dense with fur- 
ther Con- 
The cold' water at the 
alternative but to stay 
ice. 


continues until 


cooling, it becomes lighter. 


vection ceases. 
surface has no 


put and become 
Note that the ice forms simply because 
ceased. All the water 
(except a thin layer in 
actual contact with it) is relatively warm. 
It is a reservoir of heat. Now, if the lake 
water were forced to circulate, the build- 
ing up of the ice cover would be delayed 
and perhaps prevented all together. 

Personnel of Marine Developments 
Ltd., Nassau, Bahamas, have made 
ironically, in view of their headquarters 
location) a close study of ice formation 
They have ob- 
served that to keep channels open in the 
winter, five things are needed. 

1. Convection must be re-established 
after the body of water has cooled to 
39° F. 


convection has 


beneath the ice 


and how to delay it. 


A. H. Laurie* 


BURPER Out of its element here to 
be photographed, this burper usually 
sits on the lake floor. Compressed air 
is piped to the bottom of the vessel to 
find a water-filled chamber 2 inches in 
diameter by 10 inches high. After 
slowly evacuating the water from this 
chamber, the compressed air proceeds 
up as a large bubble. The air bubble 
rises in a 12-inch-diameter stack pipe, 
taking water up too. Water and air 
burst out below the surface of the lake. 


2. raised in- 


tact from the bottom to the surface, that 


lhe warm water must be 


is, without being cooled or diluted by 
mixing with layers of colder water near 
the surface. 

3. The 
charged at the surface in quantity, and 
sufhcient to insure that it 
is properly mixed with the surface water. 
will naturally fall to the 


bottom water must be dis- 


at a velocity 
Otherwise it 
bottom again. 

t+. When lifted, the bottom water, with 
its stored heat, must be deployed over 
the maximum area of channel to be kept 
free of ice. 

5. The apparatus for this system must 
be durable, efhcient and commercialls 
feasible. 

© Inventor of the bubble gun described here. 
Mr. Laurie is technical director of Marine Develop- 
ments Ltd., Nassau, Bahamas. 


Bubble Gun 


Scientists of Marine Developments 
Ltd. traveled to Lake Ont.. 
in the winter of 1959-60 to gather intor- 


Simcoe, 


mation on freezing and make intial tests 
on a powerful deicing instrument they 
had developed. ‘That summer they went 
to England to evaluate the information 
they had gathered and to make tech 
improvements in their” instru 
Known as a “bubble gun,” the 
a refined variant of an 


nical 
ment. 
unit is actually 
air-lift pump powered by compressed air 
The air is supplied at a pressure only 
slightly highe than the hydrostatic pres 
sure at the depth being worked. This 
means in effect that all air requirements 
can be met by a small compressor. 

Unlike a air-lift 
the device emits large, intermittent bub- 


conventional pump, 


These are discharged at the base 
a polyethylene siphon, 


bles. 

of the 
originally developed for artificial break 
waters and known as a “burper’” (de 
scribed as a “jug” in “Bubbles, Break 
waters and Brasher” in the November 
1959 issue of Compressed Air Magazine) 
The burper fires “bullets” of air into a 
stack pipe of polyethylene 12 inches in 
These air globules fit closely 


gun by 


diameter. 
into the “gun barrel” and entrain sub 
stantial quantities of water. 

\djusted to the site depth, the length 
of the stack pipe (gun barrel) discharges 
and air about 3 feet below the 
The stack pipe is surmounted 
float and deflector, 
vacuum-formed from plastic sheet and 


water 
surtace. 
by a combined 
filled with plastic foam. ‘This serves both 
to hold the stack vertical and to deflect 
the water output at an easy angle across 
the surface. Stopping off half of the 
stack pipe at the top results in a stream 
from only 180 devrees of the 
Such a 


signed for use along the banks of a canal 


of water 
circumference. stream is de. 
so that water is dispersed into the water 
Way. 

[hough adjustable for position and 
depth, the bubble gun has no moving 


(Continued on page 29) 


COMPRESSED AIR MAGAZINE 





TAKES OUT ALL harmful 
particles of DIRT, WATER Lil 
AND OIL down to 2 mi- 


crons diameter or less. 


Leaves the air MUCH 
CLEANER thanyou might 
believe until you've seen 


our demonstration. 


GOES MONTHS WITH- AiR 
OUT MAINTENANCE. 


NEW 
CLEANING 
PRINCIPLE 


is the secret. 
See next page! 


TYPES AND SIZES FOR ALL RE- 
QUIREMENTS—20 to 200 scfm 


capacity—%, to 2. pipe size. 


No 


Posta 
, - Postage Stamp 
Will be Paid Necessary 
by 
it Mailed in th 
Addressee “ ‘ 


Unrted States 





BUSINESS REPLY CARD 


First Class Permit No. 905, Ann Arbor, Mich 


DETAILS ana 


3229 S. State St. 
Ann Arbor, Mich. 
U.S.A. 











Send this postage-paid 
card TODAY! 





with ‘The King COMPRESSED AIR FILTER— 
OUTSTANDING BENEFITS FROM 
NEW KIND OF CLEANING ACTION 


--a major breakthrough in air-cleaning technology 


COALESCENCE is the secret. * 


Input air flows DOWN through 
WET SCRUBBER CART- 
RIDGE, where liquid particles 
COALESCE INTO LARGE 
DROPS that fall into sump. 
Scrubber TAKES OUT DIRT, OIL 


: Dry POLISHER CARTRIDGE 


removes the last harmful traces of 








dirt, oil and water; LEAVES THE 
AIR EXCEPTIONALLY CLEAN AND 
DRY. 


Scrubber cartridge does 98% of 


AND WATER PARTICLES DOWN TO ey we. the work, so Polisher also HAS 





2 MICRONS OR LESS. | 
CRONS OR LESS a ALMOST UNLIMITED SERVICE LIFE. 


Cartridge is NOT REPLACED 
WHEN SATURATED, but HAS 
ALMOST UNLIMITED SERVICE LIFE; j 

TYPES AND SIZES FOR 


for coalescence plus down-flow 
4 ®@ Pneumatic instruments and controls—spray 
provides SELF-CLEANING. guns—air-operated tools and equipment 


of all kinds. 
® Cleaning of air used in processing. 











WV, iP Vg " and VW “ Pipe 
Sizes—rated at 20 scfm at 
100 psi. Maximum pres- 


sure, 150 psi. : 


MAIL THIS CARD FOR FURTHER INFORMATION om 1”, 1%)" and 2” Pipe 


Sizes—rated at 100, 150 





and 200 scfm respectively 
KING ENGINEERING CORP-.: at 100 psi. Maximum 


pressure, 150 psi. 
Please send me a copy of the 8-page illustrated King Compressed 


Air Filter Catalog. Send extra copies for my associates. 


| Have your local distributorsee me. | | Ask him to phone me first. 


NAME TITLE King 


COMPANY DEPT. ENGINEERING CORP. 
ADDRESS 3229 S. STATE ST. 
ANN ARBOR, MICHIGAN 


State or Province LIQUID LEVEL GAGES *« MANOMETERS © PNEUMATIC 
ACCESSORIES — SINCE 1937 











(Continued from page 26) 
operating parts and absorbs a maximum 
of 0.5 hp. Its mechanical efficiency 
comes to 85 percent. This figure may 
seem improbably high, but it should be 
remembered that the gun is not raising 
water above its own level; it is acting 
more as an extremely efficient propeller. 

An input of 0.4 hp at the bottom of 
the gun as compressed air from a shore- 
based compressor moves 2,600,000 gal- 
lons per day. Performance data from 
the Lake Simcoe tests were correlated 
with heat-loss figures for water surface, 
provided by the National Research 
Council. As a result, it is estimated that 
in the latitude of the St. 
wav, a channel 300 feet wide could be 
kept ice free all winter using a line of 


Lawrence Sea- 


bubble guns on each side of the channel. 
Initial would be approximately 
$30,000 per mile, including compressors. 
[he cost of operation would be approxt- 
mately $750 per mile annually. Farther 
north the costs of such a system would 
slightly. Farther south they 
would be less. (Approximate figures for 
an ice-free channel on the Hudson River 
from Poughkeepsie, N. Y., to Albany, 
N. Y., would be $26,000 per mile of in- 
stallation and an annual operation ex- 
pense of $500 per mile.) An analysis of 
the inquiries sent to the Canadian 
agents for the bubble gun shows that 
there are varied applications for the 


cost 


increase 


device. Besides opening navigation 
channels, it could be used to prevent ice 
formation at wharves, locks, jetties and 
hydroelectric dams. Further uses have 
been found in England and may apply 
to North America. The chief one is the 
‘“‘destratification”’ of bodies of water. 


Reservoir Improvement 


In lakes and reservoirs during the sum- 


GUN WORKING 


JANUARY 1961 


The two pictures above show water 
being lifted to the surface at Lake Simcoe, Ont., during the 
tests there. The photograph as left was taken while the gun 
was delivering 2,500,000 gallons per day. 
ice was already 12 inches thick (note ice beyond water’s edge), 
the unit melted 200 tons of ice in 3 weeks. 


mer, a layer of water from 25 to 40 feet 
dleep is kept in circulation by wind ac- 
tion. It is fully oxygenated and hosts 
the great majority of the plankton and 
fish present. Below, at a boundry called 
the “thermocline,” temperature and den- 
sity of the water change rapidly; the 
thermocline forms a barrier separating 
the water above from the water below. 
No amount of wind on the surface will 
cause the bottom water to 
isolated from contact 


rise. It is 
with the air and 
soon depletes the oxygen that was dis- 
solved in it before stratification (estab- 
Into this 
bottom portion falls a shower of plant 


and animal debris from the upper layers. 


lishment of layers) occurred. 


[hese particles decompose and generate 
sulphides that are offensive in drinking 
water and poisonous to fish. 

I'wice during the year—once in spring 
and in fall—the 
turns over and 
the layers are 


entire body ol 
MmIXes. \t times 
normally stagnant, with 


the thermocline existing in the summer 


water 
other 


and disappearing in the winter. In 
either case, the water available for hu- 
man consumption is limited to the upper 
lavers. 

With use of the bubble gun, the usable 
potential of such reservoirs could be in- 
creased and many millions of gallons of 
water unfit for consumption could be 
made available. In an age when the 
need for water for domestic and indus- 
trial needs is constantly on the increase, 
this 
ment. 


would be an important develop- 

In general, the procedure is the same 
as for ice prevention. It consists of keep- 
ing the total body of water in circulation 
and never allowing a thermocline bar- 
rier to form. ‘The bubble gun brings 
up the dense water from below fast 
enough to insure that it mixes with the 
surface liquid. Calculations indicate the 


the surface. 
Installed when the 


This created and sides of a channel. 


maintained an open area of 8900 square feet. 
here, the action was modified later for better dispersal across 
In the right photograph, water flow is being 
directed in an 180-degree arc toward the camera. 
rangement is applied when the guns are placed along the 
All water flows efficiently into the channel. 


work needed to transfer water through 
the thermocline in a stratified lake is no 
more than 5 percent of the energy de- 
livered by the bubble gun. The remain- 
ing 95 percent insures that the raised 
water mixes thoroughly with surface 
water. 

\t first it appears that keeping a whole 
reservoir in circulation would be a great 
project (just as preventing 
formidable). The 
otherwise. 


freezing 
seemed facts show 

In 2 days ten bubble guns powered by 
a 5-hp compressor will raise to the sur- 
face a ‘block’ of water more than a mile 
Thus in a sum- 
mer session, between complete natural 


square bv | foot deep. 


circulations 120 days apart, a mass of 
water | square mile by 60 feet deep 1s 
lifted and exposed to atmospheric oxy- 
gen. In short, the reservoir becomes a 
deep river, always circulating vertically, 
stagnant. During the winter the 
operation open 
water, and prevent the accumulation of 
sulphides that perhaps kill more fish 
than does shortage of oxygen. 
The initial cost of a 10-gun installa- 
tion is about SS8000. 
of a 5-hp compressor is slight. 
for the 
would be about 30 cents for each million 


gallons of water rescued from pollution. 


neve! 


same can maintain 


Ihe operating cost 
Figured 
only. the cost 


Summer season 


nothing revolu- 
idea of destratification, 
prevention or for im- 


Various 


There is, of course, 
tionary in the 
whether for ice 
provement of water supplies. 
methods of pushing water about have 
been and are being applied. The prob- 
lem has been to do it positively, power- 
fully and The bubble 
gun, combining compressed air power 
with the advantages of polyethylene ma- 
terials, offers a solution that may signif- 
icantly increase the value of waterways 
and reservoirs. 


economically. 
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Very vigorous 


This ar- 


















UCH has been said of the pneu- 
M matics industry as a whole and the 
constant help it gives all branches of 
engineering and technology. When the 
developed, it went to its aid 
O 


space age 
too. It is not surprising, therefore, 
find an air-operated device helping 
make LOX and fuel tanks for Saturn. 

The problem facing the engineers at 
Redstone Arsenal took the form of 
matching the crinkly aluminum edges 
that had to be welded together to make 


~~ Ff 


O 


the tanks. 
Missiles and Rockets by Jay Holmes, was 
found by 38-year-old William J. Frank- 
lin, a mechanical engineer from Oklia- 
homa. 
stainless steel circular backup bar that 
presses the huge cylindrical tank sections 
into position for accurate welding. 


and 70 inches in diameter. 
varv in wall thickness from 0.05 to 0.19 
inch: the former. from 0.25 to 0.37 inch. 


Welding Missile Sections 


A SAVING WITH AIR POWER APPLICATION 


The solution, as reported in 


He has produced a pneumatic 


Saturn’s tanks are of two sizes: 105 
The latter 








BACKUP BAR COMPONENTS 


Franklin calls the Serpentine Segmented Backup Bar. 
pressure to hold the thin aluminum skin of a Saturn tank to circular shape. 








»* 


Photo, 


Missiles and Rockets 


Shown here is an array of parts for what inventor 


The pneumatic ring provides 


These complications of size and _ thick- 
ness are compounded by the fact that 
any welding backup bar used must be 
removed through a 15-inch hole after the 
operation has been completed. 


The illustration shows a collection of 


the components of Franklin's invention. 
Stainless steel bands are slipped over the 
outside of the cylindrical sections near 
the edges to be welded. 
backup bar is assembled inside the tank 
sections. 

seginented 


The circular 


The outer ring of this bar is 

stainless steel (see top of 
photograph). Inside the stainless steel 
are successive iayers of high-temperature 
plastic and rubber. 

When the edges are brought together, 
air is pumped into the rubber sections 
so that the circles expand and stretch 
the diameter of the skins by about 0.25 
inch. 

After welding, the bar is released, al- 
lowing the aluminum to contract to its 
original position, thereby relieving some 
of the tensile stress in the welded area. 
When the last section of the tank con- 
taining the front end is welded into 
place, one man remains inside long 
enough to disassemble the backup bar 
and pass it through the 15-inch opening. 

The device can be controlled for dif- 
ferent thicknesses of metal in the ex- 
terior skin. Franklin, who is the chief 
of the tool engineering section in the 
Fabrication Laboratory of ABMA’s De- 
velopment Operations Division, says that 
the bar provides the same reliable and 
uniform backup pressure throughout the 
entire 360 degrees of the weld, since the 
internal rubber bladder supplies equal 
pressure both radially and circumfe1 
entially. 








UTOMATIC adjustment of grinding 
A pressure across the width of a con- 
veyor belt is achieved by compressed air 
in a grinder made by Mattison Machine 
Works. Rockford, Ill. 

[he grinder’s purpose is to smooth 
honeycomb stock, sheet ‘tock, motor 
laminations and various small flat parts. 
The actual grinding is done by an abra- 


sive belt working above the conveyor 


belt. This grinding belt runs round 


four rollers arranged, in what appears 
in the side view, as a diamond shape. 
The long dimension of the “diamond,” 


The 


or parallelogram, lies horizontally. 


30 


Adjusting Grinding Pressures 


belt is continually flexed by passing to 
the four rollers, thereby keeping clean, 
cool and free cutting. One roller aligns 
the belt, another drives it, the third 
applies grinding pressure, and the fourth 
is an idler. 

The conveyor belt that brings work to 
the grinder travels over a table. At each 
corner of the table is a supporting air 
cylinder. When material to be smoothed 
is carried into the grinder, the air cylin- 
ders go to work. In some cases the 
workpiece is uneven. The air cylinders 
adjust to the difference in grinding pres- 


sure and allow the belt to conform 





closely to the surface of the uneven sheet. 

The grinder is sometimes equipped 
with a single head. This type is used 
for reciprocal or single-pass work. It 
can a'so be supplied with multiple heads 
and a straight-through conveyor, for only 
one operation. Thickness tolerances are 
held to plus or minus 0.001 inch. 

Due to the diamond-shaped design of 
the grinding belt, there is no wrapping 
or long arc of contact on the contact 
roll. ‘This resulting flat grinding angle, 
plus the even pressure supplied by the 
air cylinders, means a higher quality of 
work. 








COMPRESSED AIR MAGAZINE 
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ndustrial 
Notes 


Two Torque Control Impactools, Size 
5020TD and 5040TD, feature detachable 
Torsion Bars to increase the speed and 
accuracy of driving nuts, bolts and cap 
screws to a variety of precise torques. 
With these Impactools, it 1s not neces- 
sary to reset the tool for each torque, nor 
is it necessary to use a whole array of 
Impactools to deliver a needed variety of 
torques. To change the torque delivered 
by either of these Ingersoll-Rand tools, 
the operator simply snaps on a different, 
Fach of the tools 


preset, Torsion Bar. 
| OrT- 


is available with Heavy and Light 
sion Bars: the Light for the 5040 TD may 
be set for torques from 20 to 50 foot- 
pounds; the Heavy Torsion Bar covers 
the range from 45 to 90 foot-pounds, giv- 
ing a spread of 20 to 90 foot-pounds 
Similarly, the bars for the 5020TD Im 
pactool may be set for 6 to 17 foot- 
pounds and 10 to 30 foot-pounds. 

Both Impactools shut off automatically 
when the preset torque is reached. Pro- 
cluction speed and quality are increased, 
as the operator no longer has to rely 
upon his judgment to determine when 
the fastener is run up tight. The torque 
mechanism is automatically reset for the 
next operation as soon as the tool's 
trigger is released. ‘hey can be set for 
fasteners with either right- or left-hand 
threads. <A retainer allows the bars to 
be changed as easily as changing a socket, 
yet keeps them from falling off acci- 
dentally. 

The Size 5020TD is 11 
measured to the shoulder of the square 
he 


inches 


inches long, 


driver, and weighs 4°/,,. pounds. 
more powerful 5040TD is 127 
long and weighs 7 pounds. A heavy bar 
is standard equipment with each Impac- 
tool; Light Torsion Bars are available as 
optional equipment. Further informa 
tion is available in Form 5298. In 
gersoll-Rand Company, 11 Broadway, 
New York 4, N. Y. 
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Unxicrie Auxiliary Vise Jaws, the 
invention of an Italian mechanic, con- 
vert machine vises instantly into univer- 
sal holders that can grip and clamp 
angular, round and irregular shapes. 
Ihe faces are a series of case-hardened 
steel wedges, with {freedom of movement 
that resembles steel fingers. They auto- 
matically conform to irregular shapes 
when the vise is closed, clamping a stee] 
ball, wedge shapes, vertical and horizon- 
tal pipe and rods, and the like. Work- 
men simply “put ‘em on and take ‘em 
off” the vise jaws. Free-swinging coun- 
ter balances hold them in place without 
screws or clamps. So confident is Mid- 
American Import Company of this prod- 
uct, it says that Uni-Grips for 4-, 5-, and 
6-inch vises are available for a free 10- 
day trial. Afltd-American Import Com 
pany, Inc., 1919 Champa Street, Denver 


2 Colo. 


A COMPREHENSIVE bulletin has 
been published under the title, Arm 
strong Float Type Liquid Drainers. It 
of value to engineers 
requiring 


will certainly be 
confronted with problems 
drainers for low, medium and very high 

Included are tables and 
compound-lever, single 
Open 


pressure service. 
diagrams for 

lever and high-leverage models. 
and solid-float drainers for pressures to 
The 12- 
informa- 
traps, 


5500 psig are also discussed. 
brochure concludes with 
tion about inverted-bucket gas 
which appear to be superior to ball- 
Ihe reason is that oil rises 


page 


float traps. 
to the top of the inverted traps and is 
discharged first, whereas in a ball-float 
drainer, water is discharged ahead of the 
oil, resulting in a body completely filled 
with oil, a condition that makes opera- 
difhcult at best. Form 
{00 are available without charge. 
Machine’ [orks, Three 


tion Copies of 
No. 


lymstrong 
Rivers, Mich. 


E ourprep with either pneumatic or 
hydraulic drives, the DVP-24,000 vibra- 
tor will develop 12 tons of unbalanced 
force at 3000 rpm, giving it a power-to- 
weight ratio that well exceeds other vi- 
brators. Frequency may be steplessly 
controlled from 0 to 3000 vibrations per 
minute by regulating the flow of air or 


oil. ‘The unbalanced force is generated 
by a lead-shot loading, which allows sim- 
ple power adjustments by removing or 
shot to the eccentric weight. 
largest of chutes and 


adding 
Used for the 


bunkers, the DVP-24,000 must be fas- 
tened securely to the heaviest of struc- 
tural members to be effective. Martin 
Engineering Company, Neponset, III. 


ae IGID-LINE couplings, designed solely 
for use in permanent piping, are de- 
scribed in a 2-page bulletin that was 
recently published. ‘The series is pre- 
pared for quick addition or removal of 
relief, flow check 
permanent hydraulic or pneumatic in- 
stallations. Couplings are offered with 
the usual Snap-Tite facility of quick-con- 
nect-disconnect, plus the added advan- 
tage that no flexible hose is necessary on 
either end of the coupling. Both in- 
stallation and removal is possible with- 
out tools when the couplings are used in 
collars on the 


control or valves in 


pairs. lo disconnect, 
couplers are pulled back and the center 
section comes free. ‘lo connect, the 
sliding collars are pushed back, the sec- 
tion being installed moved back, and 
the collars released. The bulletin lists 
two sizes available in three finishes and 
The Rigid-Line Series 
also is available with a choice of fow 
end fittings with any of eight 
Snap-Tite, Inc., Union City, Pa. 


three metals. 


seals. 


Hicr pri SSURE pipe fittings, featur- 


ing a Parkerized rust-proof finish, in 


clude a complete selection of forged steel 
screw and socket welding fittings to meet 
2000-, 3000-, 4000-, and 6000-psig pressure 


specifications. (Included are 45- and 90- 
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degree elbows, tees, cross and lateral fit- 
tings, couplings, reducers, and caps to fit 
pipe sizes from 1/, to 4 inches.) It is 
said that the Parkerized finish imparts a 
phosphate coating to steel, protecting 
the exterior and interior against rust 
scale, even when fittings are stored or 
used undet humid conditions. 
Parkerizing simplifies handling and _ re- 
duces maintenance, since there is no 
need to coat fittings with grease, oil or 
paint. Clayton Mark & Company, 
1900 Dempster Street, Evanston, Il. 


very 


R EFRIGIFILTER = (refrigerated air 
dryer) F-30 has been designed to protect 
medium Capacity pneumatic systems from 
destructive moisture, oil vapors and 
other contaminants. It has a rated ca- 
pacity of 30 scfm and combines the func- 
tions of a refrigerated condenser, separa- 
tor, filter and trap. Product Bulletin 
No. 9100, available from the manufac- 
turer, includes complete specifications, 
charts and installation pro- 
cedures. Hankison Corporation, Col- 
lege and Pike, Canonsburg, Pa. 


capacity 


Lieuip GASES, such as nitrogen, are 
normally difficult to filter because of the 
temperatures and thermal shock 
conditions that are involved. Yet, Puro- 


low 


lator Products, Inc., has developed a filter 
that withstands high pressures and flows 
without requiring excessive down time 


lor cleaning. The unit can take an 


operating pressure of 150 psig, although 
actual operating pressures are main- 
tained at about 75 psig. It has been in 
operation since early fall, 1960, and can 
process ten tank car loads of liquid ni- 
trogen at 10 microns or less before a 
differential pressure of 25 psig necessi- 
tates cleaning. The operating period is 
about 30 times that of a previous filter 
which had failed to perform this func- 
tion, according to company reports. 
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METAL-EDGE FILTER ELEMENT 


Cross-Section View of 
Trapezoidal Ribbon Design 
and Slot Structure 


Since this original filter, a similar one 
has been devised for operating pressures 
of approximately 10,000 psig and flows of 
120,000 scfh. In this second unit, the 
filter consists of a metallic edge type filter 
coated with approximately 0.010 to 0.015 
inch of porous metal. ‘This design was 
chosen because of its record of dependa- 
bility and efficiency in similar applica- 
tions. The element is capable of with- 
standing differential pressures in excess 
of 2500 psig. Such metallic edge filters 
consist of a trapezoidally formed ribbon 
wound in a cylindrical shape with preci- 
sion-formed risers on the ribbon which 
are then resistance-welded to the adja- 
cent smooth coil. These risers are care- 
fully engineered to hold the adjacent 
wires apart and form a support for the 
thin sections of porous metal medium 
attached by a metallurgical bond (see 
illustration). In addition to the high 








CONRADER’S 


REBUILT UNLOADER VALVE 


24-hour service ... 
all makes and sizes... 
new valve guarantee. 


HOW'S YOUR STOCK OF SPARE VALVES? 


strength obtained with this special de- 
sign, the filter element is further rein- 
forced on its interior which allows it to 
withstand all necessary differential pres- 
sures. Purolator Products, IJnc., 


Rahway, N. J. 


LUNKENHEIMER’S new ball valves 
are described in a 2-page, 2-color catalog 
sheet, Circular 611. Detailing the opera- 
tion of the valves, the bulletin also shows 
cutaway views, ratings and specific de- 
sign features and dimensions. In addi- 
tion there are reports on applications 
and advantages. Lunkenheimes 
Company, Cincinnati 14, Ohio. 


SrANDARD-DUTY type CQ = and 
heavy-duty type HQ flexible couplings 
that incorporate one set of jaws in re- 
movable ring form, permitting both in- 
dependent rotation or radial removal of 
connected machinery, are especially ad- 
vantugeous on gasoline, steam or diesel 
engine applications where the driven 
machinery must be disconnected to set 
or time the engine. ‘The couplings use 
individual free-floating load cushions of 
material suited to the particular applica 


tion. Since the full load is transmitted 


through cushion compression only, there 
is no wear on the metal jaws, according 
Lubrication is 


to a report. 


Pulling a 


company 


never required. removable 





ELLE 


REPLACEMENT SERVICE 


TIME 
PRODUCTION 
PROFITS 


BOX 924 . 


CONRADER 


ERIE, 


PA. 


(COMPRESSED AIR MAGAZINE 





jaw ring outward provides enough clear- 
ance for independent rotation of eithe1 
end of the coupling. Simply by revers- 
ing a set of cap screws from one body to 
the other, connected machinery can be 
removed radially without disturbing 
power transmitting elements of the 
coupling. Type CQ _ couplings are 
available with maximum bores from 1*/. 
to 51/, inches. ‘They range from 1*/, 
to 81/, inches, horsepowers from 7.77 to 
810 at 100 rpm. Lovejoy Flexible 
Coupling Company, 4865 W. Lake 
Street, Chicago 44, III. 


SouarE air and hydraulic cylinders 
have been introduced by Galland-Hen- 
ning Nopak Division. Perfectly square 
on the outside, with each of their four 
sides flush and flat, they have myriads of 
mounting possibilities; compact, small in 
size and light in weight, they fill many 
application requirements that conven- 
tional cylinders cannot meet, and it is 
possible to drill and tap along the Jength 
of the barrel for these mounting req- 
uisites. “The cylinder tube or barrel is 


seamless extruded aluminum drawn to a 
smooth micro-finish. Cylinder heads and 
head plates are precision pressure-cast 
aluminum. ‘There are no tie rods as the 
square head is bolted directly to the 
matching all-square aluminum barrel, re- 
sulting in a strong, rugged lightweight 
cylinder. A selection of interchangeable 
attachments is available for foot, flange, 





"Mr. Benson, the repair man from the 
intercom company is here.” 
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The Time-and 
Job-Proven Method 
MAKE ENDS MEET Of Reducing Piping Costs 


Let the Victaulic Method save you money on piping costs. 
Whatever piping material you choose, Victaulic can join 
it and provide fittings. You save in material cost, in in- 
stallation time, and in reduced piping maintenance cost. 


CUT COSTS sorsve iss verge me 


Rigid Couplings 


Roust-A-Bout Couplings 


Pet 


Malleable iron Fittings Stainless Steel Fittings Aluminum Fittings 


Plasiic Fittings PVC Lined Fittings Cast Iron Fittings 


gO | 
es 


Vie-Groover Tools Vic-Easy Tools. 
Y OF AMERICA 


£ 


Dept. 64-1, P, > Box 509, Elizabeth, N. J. Plug Valves 








and trunnion mountings, and 
many combinations. Piston rods are 
stainless steel. Piston seals and rod seals 
are of V-block construction, noted for its 
life and minimum break- 

A built-in rod wiper is 
standard in each and is inter- 
changeable with the rod seal. At pres- 
ent, 3/,-, l-, 11/,-, 2-, and 3-inch diam- 
eter double-acting square barrel (Class 
7) cylinders are in production. Gal- 
land-Henning Nopak Division, 2753 S. 
| hirty-First Street, Milwaukee 46, Wis. 


clevis 


long service 


away friction. 


bore, 


D, \PHRAGM control valves are the 
subject of Bulletin 800, a publication 
offered by Warren Engineering Com- 
Design, application and opera- 
tion are discussed. Some of the units 
contained in the 2 dozen pages of this 
2-color brochure include 3-way valves: 
double- or single-seated bellows-operated 
pressure-regulating valves; miniature 
models; and hydraulically balanced con- 
trol mechanisms. Warren Engineer- 
ing Company, Main Street, Broadway, 
N. J. 


pally. 


Mover l\OLAD Air Dryer consists of 
i small refrigeration compressor with a 
thermal-mass-type heat exchanger—both 
22 16x 148 /,-inch 
for easy wall 


Are housed in a 


deep-louvered cabinet 


mounting. This self-contained refriger- 
ated compressed air dryer uses a heat ex- 
changer that has developed through sev- 
eral years of research and testing. Its 
refrigerant and air coils are surrounded 


by a heat-conductive material of con- 


siderable mass. Because of this mass, a 
substantial flow of compressed air 
through the exchanger results in only a 
small temperature rise in the exchanger 
media. Thus the air is cooled to a 
nearly constant temperature regardless 
of fluctuating air volumes passing 
through the exchanger. The unit is saic 
to be capable of dehumidifying 100-psig- 
pressure air to —12° F dew point (at- 
mospheric) at a rated 10 cfm. ‘Tempera- 
ture of the exchanger is controlled with a 
thermal switch, situated in a protective 
well in the thermal media. This con- 
troller cycles the refrigeration compressor 
as required to maintain an exchanger 


temperature slightly above freezing. 
Also in the exchanger is a centrifuge- 
filter unit designed to prevent “blow-by” 
of condensed moisture into compressed 
air lines. ‘The center core of the ex- 
changer is fully insulated to minimize 
the ambient load upon the exchanger 
and to keep atmospheric condensation 
within the cabinet nominal. Informa- 
tion about this dryer is available from 
the manufacturer. Zeks Industries, 
Inc., P.O. Box 435, Haverford, Pa. 


In LINE with the contemporary trend 
towards compactness, C. A. Norgren has 
developed a line of compact pneumatic 
products. ‘The series consists of high- 
performance manual- and automatic- 
drain compressed air filters; pressure 
regulators; diaphragm-type relief valves; 
and compact Micro-Fog _lubricators. 
Any combination of these units is avail- 
able. Regulators and relief valves are 
used with air, water, oil and similar 
fluids. All units are made for !/,-inch 
pipe size (with regulators being also 
made for 1/,-inch pipe). A small com- 
bined filter-regulator is a feature prod- 
ee foreign liquids and 
solids from compressed air and controls 
line pressure. Three compact units— 
filter, pressure regulator and Micro-Fog 
lubricator—make up a combination that 
automatically injects a continuous fog of 


removes 
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HOMOFLEX 
AIR HOSE 
“FLEXIBLE AS A ROPE” 


e STRONG 


e LIGHT 
e KINKLESS 


More flexible and 
lighter than any other 
hose for equal pres- 
sure. Lasts longer, pre- 
cision built, 
diameter, 
cost. Made also in 
extra-heavy type for 
mining. 


installation 


uniform stay dry 


lower end 
up to 250 P.S.I. 


eration 


Write for Catalog M610. 


Engineered Rubber Products . . More Use Per Dollar 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 





e Operates at pressures 


QUARE D 


ARE DEPENDABLE, 
EASY TO USE 


e Dual-voltage coils 
simplify stocking and 


e Minimum of moving 
parts reduces wear 


e Condensation is 
blown into atmosphere 
—coil and other parts 


jORE Tt 


ve 


4 {} “6 PON y 


e Available with 2-way, 
3-way or slow-bleed 
valves for AC or DC op- 


Wile FOR DETAILS. Square D Company, 
4041 North Richards Street, Milwaukee 12, Wis. 
SQUARE LJ COMPANY 


wherever electricity is distributed and controlled 


COMPRESSED AIR MAGAZINE 





extremely fine oil particles into the air 
line, providing lubrication for air-oper- 


2 a 
HAN 
; : 


‘ 


ated devices or for machine bearings, 
even though the entire unit is not much 
larger than a man’s hand. Catalog 
NA-3, which describes these new “‘com- 
pacts,” is available upon _ request. 
C. A. Norgren Company, 3400 S. Elati 
Street, Englewood, Colo. 


P ivr LINE strainers manufactured by 
Air-Maze Corporation are described in 
a comprehensive 2-page data sheet that 
lists specifications for the company’s 
complete line. Engineered to fit into 
air, lube oil, or hydraulic pipe lines, 
these filters are designed to remove such 
contaminants as pipe scale, core sand, 
metal chips or construction dirt that may 
exist after initial installation of equip- 
ment. Easily installed, the strainer units 
are merely inserted in lines at any exist- 
ing flanged joint. <A_ special flanged 
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"I would delegate more of the work to 
people under me ... bu? there isn't any 
one." 


JANUARY 1961 














PHaSe HOWE 


FOR EVERY CONSTRUCTION JOB 


The name Continental has 
real dollars-and-cents 
meaning for users of spe- 
cialized power—and for 
dealers who sell Continen- 
tal-powered equipment. 
Among the many reasons 
are the broad diversification 
of the Red Seal line—one or 
more engines with exactly 
the right characteristics for 
virtually every construction 
job—and the fact that after- 
the-sale service is making 
them first choice for an 
ever-widening list of jobs in 
the building industry— 
wherever power is required. 


ESTABLISHED 
SERVICE 


FACILITIES 





ALL OVER THE WORLD 





ou Uh ay Vi, ae gele) & 
MAINTENANCE 


with Clean-Dry 
Compressed Air! 


ADAMS AFTERCOOLERS provide virtually com- 
plete condensation of tool-damaging oil, moisture 
and dirt from pipeline gases — by efficient cooling 
to within 10°F. of the cooling water. ADAMS 
CYCLONE SEPARATORS then remove this con- 
densate at a constant high-efficiency separation 
factor over all load ranges. 


Adams offers this outstanding performance at sub- 
stantial savings, made possible through specializa- 
tion in Aftercoolers and Cyclone Separators 
plus quality manufacturing methods developed over 
the years. 

Investigate this low-cost method of protecting your 
pneumatic tools — write today for Bulletin 714! 
R. P. Adams Co., Inc., 209 East Park Drive. Buffalo 
17, New York. 


WADA MS quarry comes tHroucup 











HOW 


WILKERSON 
removes ALL OIL 
from compressed 
air lines! 


" T Centrifugal force from 

=> : 

special baffle vane 

drives contaminants to 
walls of cylinder AWAY 
from cartridge from 
where they drain into 
sump. 


2 Then separated air 
flows through “Micro- 
Prut” cartridge. This 2- 
stage action cleans better 
and adds months of life 
to cartridge. 


GET BETTER OPERATION and 


save on maintenance with 
superior features of the WILKERSON 
“WHIRLFLO” filter! 


Four times longer 
cartridge life. “Micro-Pruf" 


cartridge completely removes oil and 
particles as small as 3 microns — is 
EASILY REPLACED by removing one nut 


while unit remains on pipe line. 


Eliminate human 
failure to drain ond keep 


cartridge from being soaked by water 
with the addition of an automatic 
petcock. 


Visibility of water level 


and cartridge condition provided on 
transparent shell models. 


SPECIFICATIONS 


@® For air lines 4%" to 5” N. P.T 





@ For air pressures up to 250 PSI 


® For temperatures up to 200°F. 











WRITE TODAY for Circular #1023 


on the efficient, money-saving 
WILKERSON “WHIRLFLO” 


ILKERSON 


ege} gfe) 7 Vale], 


Dedicated to keeping the NEW in pNEUmatica 


1645 W. Mansfield, Englewood, Colo. 











housing is also available for use when 
original flanges are not conveniently 
located. Air-Maze recommends installa- 
tion of the strainers as close to the ma- 
chine as possible. All engineers who are 
interested in extending their tool and 
machinery dollars may obtain copies of 
this litcrature directly from the com- 
pany. Aur-Maze Corporation, 25000 
Miles Road, Cleveland 28, Ohio. 


Books... 


Research as a Science—Zetetics 
lished by University of Illinois, Office of 
Publications, 114 Civil Engineering Hall, 
Urbana, Ill.) was written by Prof. Joseph 
[. Tykociner and is one of the more 
challenging paperback books on_ the 
market today. “Research is a cultural 
activity which embraces all problems re- 
lated to the preservation and develop- 
ment of mankind.” From this starting 
Professor Tykociner, Research 
Professor Emeritus of Electrical Engi- 
neering, has presented a proposal for a 
new term, zetetics—the science of re- 
search—and has organized much of the 
knowledge of research as a 
science, whatever its matter. 
His detailed proposal and basic outline 
are presented in this volume, with em- 
phasis on the fact that the science of re- 
search is not concerned with the nature 


(pub- 


point, 


present 
subject 


or administrative organization for con- 
ducting research. His aim is to establish 
a basis for the collection and systemati- 
zation of all information about research 
itself, including the creative process. 
That is the knowledge that leads to dis- 
coveries, inventions and the solution of 
human problems. 

[he present volume was copyrighted 
in 1959, and the first edition is in its sec- 
ond printing. Two additional volumes 
are contemplated: the first will include 
zetetic tables; the second, the treatment 
of zetetics in relation to social develop- 
ment. The present two parts are the 
principles and aims, and an inventory of 
Both are treated in a 
Cost $2. 


arts and sciences. 


unique manner. 205 pages. 


"| was in there 20 minutes before | found 
out it was the wrong meeting!" 
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GROUND-JOINT FEMALE COUPLING, STYLE X-34 


“Klhiwalle 


FOR PILE DRIVING 


...AND ANY 
STEAM, AIR, 
WATER AND 
HYDRAULIC 
SERVICES... 


HIGH OR LOW 
PRESSURE 


Ulesterlovs 


Unequalled for safety, efficiency and long 
service life. Ground-joint union between 
stem and spud provides leak-proof, trouble- 
free seal...no lost or worn-out washers to 
replace. All parts malleable iron or steel, 
rustproofed. Furnished with superstrong 
“Boss’’ Offset and Interlocking Clamps. 
Sizes %4" to 6", inclusive. 


COMPANION MALE COUPLING 
“Boss” | a at 


STYLE MX-i6 


Companion coupling for "GJ-Boss’’, described 
above, and “Boss’’ Washer Type Couplings Style 
W .'s. Each size fits same size hose... oversize 
hose not required. Furnished with “Boss’’ Offset 
and Interlocking Clamp. Sizes % "to 6", inclusive. 


“BOSS HOSE MENDER, STYLE BM-16 


The practical, safe way to restore damaged hose 
to service. Fitting consists of corrugated mender 
tube and two "Boss" Interlocking Clamps. Tube 
has flanges to engage clamp fingers. Thoroughly 
rustproofed. Sizes 2" to 6" 


Stocked by Manufacturers and Distributors 
of Industrial Rubber Products 


DIXONI 
Vielue & Coupling Co. 


GENERAL OFFICES & FACTORY—PHILADELPHIA 22 PA 
BRANCHES—CHICAGO . BIRMINGHAM - LOS ANGELES - HOUSTON 
DIXON VALYE & COUPLING CO_LTD., TORONTO Associate Companies 


Buck iron Company, inc., Quarryvilie, Pa. - Precision Draw Stee Comipany, Camden, 6 ! 
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TWO 
HANDY 
REFERENCE 
BOOKS 


for 


The Engineer, The Superintendent, The Operating Man 











COMPLETE PROTECTION = | 
All New Jersey Meter [tot Satelit Me t=i TT aT «hy CAMERON PUMP OPERATORS’ DATA: 
? ? Contains practical information covering the installation, 


DriAir Units are com- . 
plete Bane Ponte with operation and maintenance of centrifugal pumps. 


ed. DriAir Separators | 303 4 | Care CAMERON HYDRAULIC DATA: 

are the answer to B | 7 [ 7 if of Covers data useful in work involving the handling of 
many problems which rere. samme aaNDe liquids, steam, and water vapors. 

arise in various applications of compressed air. They speed 
production by separating and automatically ejecting the Cameron Pump Operator's Data 
condensed water and oil from the air. They reduce wear Cameron Hydraulic Data 

and prolong the life of tools by collecting dirt and rust and 
by promoting good lubrication. DriAir units are entirely For Sale By: 


automatic and require no separate traps or other accessories. COMPRESSED AIR MAGAZINE 


High Pressure Units for 300 Ib. lines 
Standard Units for 150 Ib. lines ° 
%” ~V~ 2" Units from 50 to 300 CFM 942 Memorial Parkway 


NEW JERSEY METER CO., INC. Phillipsburg, N. J. 


346 Leland Avenue ° Tel. PL. 6-8010 
PLAINFIELD, NEW JERSEY 
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Heavy truss gets ride on Capitol Hill 


This 14-ton steel truss being raised into position is 36 ft long. It’s one of 128 
trusses being used in the construction of the House of Representatives Addi- 
tional Office Building, in the nation’s capital. Upon completion, the 9-story 


structure, with its 33,600,000 cu ft of space, will be the largest of the buildings 
occupied by the legislative branch of government. 

Bethlehem Wire Rope was called upon for countless lifting jobs at this 
gigantic construction project. Day after day, as the steel went into place, this 
quality rope gave reliable, economical service. 


BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 


Export Sales: Bethlehem Steel Export Corperation 


Wire Rope depots and distributors from coast to coast stock Bethlehem Rope 


BETHLEHEM STEEL 
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£IMLG 


ENGINEERS AND PROGIDUCES 





MORE QUALITY COMPONENTS 
FOR ITS LINE OF MODERN’ TRACTORS 


FROM THE FURNACE 


_ manufactures and produces all its own steel castings, 


transmissions, parts and components, with the exceptior only of engine, 


torque converter, ball bearings and the like. 


Quality controlled from electric furnace to finished assembly by 
a vast staff of metallurgists, engineers and technicians, the result is a 
machine that Eimco can guarantee for a full year . . . crawler-tractors 
that have established a record of over seventy per cent savings to 
operators in replacement parts, as compared to any other leading make 
of crawler-tractor equipment! 


With seventy-five years experience in designing and building 
heavy duty industrial equipment, Eimco has the fabrication and pro- 
duction know-how to manufacture more high quality components of 
its great tractor lines. With an Eimco, you are sure of the extra care 
and craftsmanship that has built a world-famous record of service for 


Eimco equipment, everywhere. 


We thought you'd like the facts, instead of propaganda. Remember 
that every Eimco is a product of Eimco’s famous “Advanced Engineering 
and Quality Craftsmanship” ... your assurance of greater work output 
and profit, with this modern line of crawler-tractors. 


EIMCO 103 EIMCO 105 EIMCO 106 
100 H.P. DIESEL 143 H.P. DIESEL 205 H.P. DIESEL 


TRACTORS ° DOZERS ° EXCAVATORS e FRONT END LOADERS 
LOG LOADERS ¢ SPECIAL STEEL MILL EXCAVATORS AND FRONT END LOADERS 


For full specifications and all the facts, contact the Eimco dealer or branch near you, or write 
The Eimco Corporation, P.O. Box 300, Salt Lake City 10, Utah, U.S.A. 


“ADVANCED ENGINEERING AND QUALITY CRAFTSMANSHIP SINCE 1884” 


THE EIMCO CORPORATION 


BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 

















TRACTOR LOADER DIVISION 


634 SOUTH 4th WEST, SALT LAKE CITY, UTAH, U.S.A. 


EXPORT OFFICE: 51-52 SOUTH STREET, NEW YORK, N. Y. 





the fastest, 
safest and 
surest way to... 


a Leakproof 
Hose 
Connection 


ma UlNied A axe). 
HOSE CLAMPS 


See Your Distributor 
or write direct for catalog and prices 


AO 


The Sign of a GOOD Hose Clamp 


DYUNCHs LOK 
(Company. 


Dept. H, 321 North Justine Street, Chicago 7, Illinois 


NEW AIR‘MALE 


—> 4a 7. Sime 


SPARK 
ARRESTER 


engineered spark protection 
for all types of 
on and ‘off-highway vehicles 


and stationary engines 
Meets U.S. Forestry Service Specifications 


Improved Double Wall Con- 
struction permits much longer 
service between cleanings... 
prolongs life, reduces mainte- 
nance! 

Cast Ductile Iron Vane lasts for 
life of unit—no loss of efficiency 
due to corrosion! 

Eliminates Need for Muffler on 
off-highway equipment! 
Smaller, More Compact Design! 
Can Be Installed Horizontally 
or Vertically .. . and in the line 
or at exhaust! 


Less Back Pressure than conven- 
tional models! 


Sizes to fit most exhaust sys- 
tems! 


Write for further details and complete specifications! 
OTHER AIR-MAZE PRODUCTS: 


Air Filters @ Liquid Filters @ Intake Silencers 
Exhaust Spark Arresters @ Breather Filters @ Oil Mist Eliminators 


AUR OMA LE: 


CLEVELAND 28, OHIO : 


A SUBSIDIARY OF ROCKWELL-STANDARD 


COMPRESSED AIR MAGAZINE 





—at last—a low-cost, 


precision-built Bi 


R-PaC ANNOUNCES A NEW TRIUMPH IN 
MODERN VALVE 


TECHNOLOGY! 


Take a good 
look at it!.. 


It’s the ball valve you’ve been waiting for... the 
R-P&C BL-300...for dependable, trouble-free 
operation in water, oil and gas service. [t is an 
entirely new concept in ball valve design—a com- 
bination of special features perfected with but one 
objective: to provide you with a precision-built ball 
valve that costs no more than a high quality standard 
bronze gate valve. 


The BL-300 has undergone hundreds of thou- 
sands of openings and closings without leakage or 
wear. It is fast and easy to operate, requiring 
only a quick quarter-turn of the handle to open 
and close, compared to several full turns needed 
to operate a gate or globe valve. 


In every way the BL-300 is truly outstanding... 
a triumph of modern valve technology. We invite 
you to view every precision detail of this new low- 
cost ball valve in a personal demonstration with 
your R-P&C distributor. Or, write us at Reading, 
Pa., and we will gladly send you descriptive 
Folder DH-38 containing complete product infor- 
mation and specifications. 


FEATURES...FEATURES...FEATURES 


e The BL-300 has ‘‘auto- e Buna ‘“‘N’”’ seats are im- 


Made in sizes 
Lf" to Qu 
inclusive 



































2 83510 Ii FF l 


BODY (1) and CAP (2)—Forged Naval Bronze; 
HANDLE (3)—Malleable Iron; STEM (4), DISC (5) 
and BALL (6)—Naval Bronze; SEAT (7)—Buna “‘N"; 
SPRING (8)—Phosphor Bronze; O-RINGS (9, 10, 11)— 
Buna “N"”; NUT (12)—Cadmium Plated; SCREW (13) 
—Carbon Steel 
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R-P&C Valve Division - American Chain & Cable Company, Inc. 


mating’’ seats to assure pos- 
itive sealing in either flow 
direction, making it ideal 
for vacuum service. 

e Perfectly machined ball 
combines with auto-mating 
seats for smooth, positive 
valve operation. 

e Wiping action of ball 
across seats prevents accu- 
mulation of foreign matter, 
eliminates maintenance. 


pregnated with molyb- 
denum disulphide—the 
modern lubricant—to give 
a slippery, non-galling sur- 
face. 

e Two ‘‘O”’ ring stem seals 
assure a leak-proof stuffing 
box for the entire service 
life of the valve. 


e Ball valve is rated for 
300 psi—water, oil, gas; at 
250°F maximum. 
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The Ingersoll-Rand Od ies i provides 





both in a single, compact, versatile unit 





SED for flight simulation at a large aircraft 
U research center, the Ingersoll-Rand Axi- 
compressor shown above does double duty, 
serving either as a compressor or an exhaus- 
ter. By switching of intake and discharge 
valves, it can provide up to 12,250 cfm of 
wind-tunnel air at 5 psig, or pull vacuums 
of up to 24” Hg at correspondingly high 
capacity. 

The Axi-compressor is a positive dis- 
placement, axial-flow machine which oper- 
ates by the action of two intermeshing 
helical rotors turning at high speed. The 
rotors do not touch each other or the sicles 
of the casing—hence there is no mechanical 
wear and no lubrication is needed, provid- 





ing a smooth flow of oil-free air or gas. More 
compact than other units of equivalent pres- 
sure and capacity, it saves both floor space 
and head room and can often be installed 
where no other compressor or vacuum pump 
would fit. 


Type L Axi-compressors are available in 
29 basic sizes, with capacities from 100 to 
12,000 cfm and pressures to 15 psig or vac- 
uums to 24” Hg. Ask your Ingersoll-Rand 
engineer for complete in- 
formation, or send for a 
copy of Bulletin 11,003. 
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THE WORLD'S MOST COMPREHENSIVE COMPRESSOR EXPERIENCE 
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